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Giving  an  Account  of  the  Undertakings*  Studies,,  and 
Labours  of  the  Learned  and  Ingenious  in  many 
confiderable  Parts  of  the  World;  from  the  fir  ft  Inftitution 
of  that  Illustrious  Society  in  the  Year  1 66  5 ,  to 
the  Year  of  our  Lord  1735  inclufive. 
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The  whole  carefully  abridg’d  from  the  Originals*  and  the 
Order  of  Time  regularly  obferv’d,  with  a  Transition  of  the 
Latin  Tracts,  and  the  Theoretical  Parts  apply’d  to 
Practical  Ufes ;  alio  an  Explanation  of  the  Terms  of  Art  as 
they  occur  in  the  Courle  of  the  Work.  Being  a  Yvork 
of  general  Ule  to  the  Publick,  and  worthy  the  Perufal  ot 

all  Math  EMATICIANS,  ARTIFICERS,  TRADESMEN,  &C. 
for  their  Improvement  in  various  Branches  of  Bufmeis. 
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ME  M  O  I  R  S 


O  F  T  H  E 

ROYAL  SOCIETY; 

i  .  ,£\ 

Being  a  New  Abridgment  of  the 

Philosophical  Transactions; 


Experiments  on  the  Indian  Magnetic  Sand  ;  by  M.  Muf- 
chenbroek.  Philofophical  Tranfa&ions  N°  432.  p*  297. 

^HE  Indian  fand,  which  is  brought  to  Hollandi  is 
faid  to  be  chiefly  gather’d  upon  the  fea-fhore  in 
‘Perfidy  after  which  it  is  boil’d  in  water,  to  free 
it  of  its  faltnefs;and  after  this  it  becomes  a  black 
powder,  confifting  of  grains  of  different  bignefs  5 
fome  of  which  have  a  very  rough  furface,  and  others  one 
part  of  their  furface  fomething  rough,  and  the  other  very 
ihining  :  Their  figure  is  very  irregular,  like  grains  of  com¬ 
mon  fand;  only  this  Indian  fand  is  fmaller.  Thefe  little 
lumps  have  neither  tafte  nor  fmell,  and  are  friable ;  fo  as  to 
be  eafily  reduced  to  a  very  fubtile  powder.  It  has  fome 
parts,  which  are  ftrongly  attra&ed  by  the  loadflone;  and 
others  fo  very  una&ive,  asfcarcely  to  feem  to  be  magnetical: 
The  blacked:  are  the  ftrongeft,  but  the  una£live  ones  arc 
more  fhining,  and  inclining  to  the  colour  of  lead ;  thefe  are 
in  the  greateft  quantity  ;  and  from  them  the  others  are  got*but 
by  a  loadftone.  The  ingenious  Montenus  has  feveral  ways 
examin’d  iuch  a  kind  of  fand,  which  is  brought  from  Virginia , 
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and  defcribed  it  in  Tloil.  ‘Jtranf.  N°  197.  M.  Mufchenbroek 
examin’d  the  Indian  land  another  way  ;  of  which  he  gave; 
an  account  in  his  ‘Vhyfical  bDiffertationsl  p.  127.  But  a 
great  deal  dill  remain’d  to  be  cunfidered;  and  as  there  is  a 
great  deal  more  of  this  fubftance  of  the  lazy  or  una£live  than 
of  the  a&ive  or  magnetic  fort  ;  it  was  proper  to  try,  whether 
a  magnetic  virtue  might  not  be  excited  or  increas’d  in  all  of 
it  ;  and  after  a  few  trials  he  found  the  thing  fucceed.  He 
fufpe&ed  that  there  might  perhaps  be  too  great  a  quantity  of 
fulphur  adhering  to  the  fand,  to  fuffer  it  to  be  turned  into 
any  metalline  regains  by  a  long  continuance  in  the  fire  5  he; 
therefore,  toaded  it  in  an  open  crucible  for  two  hours  with 
half  the  quantity  of  pot-afli  ;  he  afterwards  wadi’d  away  the 
fait  with  water,  and  the  fand  remain’d  much  blacker  tharn 
before,  of  which  he  found  more  than  a  quarter  endued  with; 
a  greater  magnetic  force.  M.  Mufchenbroek  does  not  fcruplec 
to  attribute  this  virtue  to  the  fait  ^  becaufe  tho’  the  a£lion  ©si 
^ "the  fire  alone  does  increale  the  force  of  the  fand 5  yet  it  doe;' 
not  give  it  near  fo  much  attra&ive  force. 

And  becaufe  common  black  foap  is  made  of  oil  boil’d  with 
a  lixivium  of  pot-afh,  he  had  a  mind  to  try  whether  ibaj 
might  not  do  more  than  fait  alone  in  exciting  the  virtue  in  the 
fand:  So  he  mix’d  the  fand  with  an  equal  quantity  of  foap 
which  he  firdexpofed  to  a  gentle  fire  in  an  open  crucible,  t< 
dry  up  the  foap  which  Iwells  very  much;  then  the  fire  war 
heightened  for  -J  of  an  hour,  the  oily  fubdance  entirely  con 
fumed,  and  the  matter  in  the  crucible  drongly  fir’d :  Thei 
afterwards  boiling  it  in  water,  and  wafhing  it  well,  he  ob 
tain’d  a  black  fand,  which  was  all  endu’d  with  a  vigorou: 
attrafling  force.  Pleas’d  with  this  fuccefs,  he  had  a  mind  tc 
try  whether  he  could  excite  a  greater  force  in  it:  Wherefore 
he  again  loaded  it  with  black  foap  as  before,  and  even  r 
third  time ;  but  no  addition  was  thereby  made  to  its  virtue1 
He  found  that  keeping  it  too  long  in  the  fire  is  as  prejudicia 
as  keeping  it  too  fhort  a  time ;  between  half  an  hour  and  at 
hour  feem’d  to  him  the  mod  proper  {'pace  of  time. 

He  afterwards  added  to  the  black  loap  half  the  quantity  0 
fait  of  tartar,  mixing  therewith  an  equal  quantiry  of  land 
which,  when  expos’d  in  a  crucible  to  a  reverberatory  fire  fo 
|  of  an  hour,  he  wafh’d  in  water;  and  then  fo  confiderabU 
was  the  virtue  of  the  fand,  that  if  it  did  not  exceed  th< 
former,  it  at  lead  was  equal  to  it. 
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And  beeaufe  he  had  obferv’d  the  oilinefs  of  the  foap  to 
conduce  much  to  excite  the  virtue  in  the  fand  ;  he  mixt 
beef-tallow  with  an  equal  quantity  of  fand,  and  having 
clofed  the  crucible  very  well,  he  expos’d  the  whole  mafs  to 
a  reverberatory  fire  for  two  hours  5  whereby  the  fand  became 
much  blacker,  and  receiv’d  a  great  deal  of  attractive  virtue: 
But  that  fand,  which  was  burned  two  hours  with  an  equal 
quantity  of  pitch,  became  more  a£live,  as  alfo  very  black, 
fubtile,  and  very  little  Alining :  But  when  it  was  expos’d  a 
longer  time  in  the  fame  crucible,  he  obferv’d  it  to  be  weaker; 
as  alfo  when  it  was  in  the  crucible  with  the  pitch,  but  •§■  of 
an  hour,  it  fcarce  acquir’d  any  virtue:  So  that  there  mult  be 
a  determined  action  of  fire  to  raiie  the  virtue  in  the  land. 
Yet  he  could  not  excite  a  greater  virtue  in  the  fand  than  by 
the  following  means  ;  viz.  mixing  the  fand  in,  the  crucible 
with  equal  parts  of  rofin,  pitch,  frankincenfe,  and  rape-oil, 
and  expofing  it  to  a  reverberatory  fire  for  an  hour,  having 
firft  clos’d  up  the  crucible  well.  Between  the  black  coals  of 
the  oily  matter,  there  flicks  a  very  black  fand  which  leaps 
up  fvviftly  to  the  loadltone,  as  foon  as  it  is  brought  near  it. 
Then  he  conlidered  whether  the  fand  did  not  acquire  the 
greatefl  force,  as  it  came  nearer  to  the  nature  of  fieeJ,  by 
burning  it  with  the  above-mentioned  bodies;  and fufpe&ing 
this,  in  order  to  try  it,  he  put  it  among  fuch  bodies  as  turn 
iron  into  flee],  according  to  the  operations  defcrib’d  by  that- 
great  Experimenter  M.  Reaumur ,  in  that  excellent  book, 
entituled,  "The  Art  of  turning  Iron  into  Steel.  He,  there¬ 
fore,  took  three  parts  of  fand,  two  parrs  of  chimney  foot, 
and  of  fea -fait,  powder’d  charcoal,  and  afhes,  one  part  each. 
Having  accurately  mixed  all  thele  bodies  together,  they 
were  expos’d  for  fix  hours  in  a  clofe  crucible  to  a  llrong  fire ; 
and  then  the  whole  mafs  was  boil’d  and  wafh’d  in  water,  then 
dried,  and  fo  receiv’d  a  great  deal  of  attracting  force :  but 
it  was  not  near  fo  a&ive  as  that  prepar’d  with  foap,  or  in  the 
manner  lafl  delcnbed. 

M.  Mufchenbroek  conje&ured  at  firfl,  that  this  fand  is 
an  imperfeCt  magnet,  or  fubtile  powder  of  ir,  which,  when 
it  is  grown  up  into  a  greater  lump,  forms  the  common  load- 
ftones :  But  when  he  found  by  experience  that  common 
loadflones  expos’d  to  the  fire,  according  to  fome  of  the 
methods  above-mentioned,  did  rather  lofe  of  their  force  than 
gain,  he  alter’d  his  opinion,  and  owns  that  he  has  not  hitherto 
penetrated  into  the  knowledge  of  this  matter. 
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Whatever  it  be,  it  is  certain  that  there  are  feveral  kinds  of 
this  fand,  brought  from  different  countries  of  the  earth:  For, 
it  is  brought  from  Per  fa ;  and  fbme  from  Virginia  :  There  is 
another  fort  in  Italy ,  common  enough  at  Leghorn  :  And  this 
laft  is  naturally  very  attradive  :  There  are  two  forts  found  in 
the  Eber>  a  river  of  Raffia  5  of  which  one  refembles  the  Ita - 
lian ,  and  the  other  confifts  of  large  grains,  almoft  as  big  as 
hemp-feed,  but  fcarce  having  any  virtue. 

M.  Muf chenbroek  had,  belides,  a  very  vigorous  fort,  which 
he  is  told  was  got  near  old  Ragufa  in  Dalmatia.  The  feveral 
kinds  of  this  land  are  unknown,  which  time  and  the  diligent 
obfervations  of  philofophers  mull  hereafter  fhew. 

Some  Obfervations  made  in  London ;  by  Mr.  George  Gra¬ 
ham  ;  and  at  Black-river  in  Jamaica  ;  by  Mr.  Colin 
Campbell,  about  the  going  of  a  Clock  5  in  order  to  deter¬ 
mine  the  difference  between  the  lengths  of  Il'ochronal  Pen¬ 
dulums  in  thofe  Places ;  and  communicated  by  Mr.  Brad¬ 
ley.  Phil.  Tranf.  N°  432.  p.302. 


TH  O’  it  be  upwards  of  60  years,  lince  M.  Richer  firft  dis¬ 
cover’d,  that  pendulum’s  of  the  fame  length  do  not  per¬ 
form  their  vibrations  in  equal  times  in  different  latitudes  3  and 
tho*  feveral  experiments,  fince  made  in  different  parts  of  the 
earth,  concur  to  prove,  that  pendulum’s  Twinging  feconds  are  in 
general  fhorter  as  we  approach  the  equator  :  Yet  what  the  real 
difference  is  between  their  lengths  in  different  latitudes,  does  not 
leem  to  have  been  determin’d  with  fufficient  exadnefs  by  the 
obfervations  that  have  hitherto  been  communicated  to  the  pub¬ 
lic;  as  may  be  gather’d  from  the  2©th.  proportion  of  the  third 
book  of  Sir  Ifaac  Newton's  Principia ,  where  they  are  com¬ 
par’d  as  well  with  each  other,  as  with  the  theory  of  that  illu- 
ilrious  author.  It  were;  therefore,  to  be  wifh’d  that  more  of 
this  kind  of  experiments  could  be  made  with  greater  accuracy  in 
proper  places,  by  fuch  perfons  as  have  fufficient  fkill  and  oppor¬ 
tunities  to  do  it ;  that  we  might  thereby  be  enabled  to  judge 
with  more  certainty  concerning  the  true  figure  of  the  earth,  and 
the  nature  of  its  conflituent  parts. 

As  an  inducement  to  fuch  as  may  have  it  in  their  power  to 
put  the  like  again  into  pradice,  here  follows  an  account  of  a 
very  curious  experiment  of  this  fort,  made  in  famaica  by 
Mr.  Campbell :  His  clock,  which  was  made  by  the  ingenious 
Mr.  Graham ,  was  fo  carefully  contriv’d,  that  its  pendulum  might 
at  plealure  be  reduced  to  the  fame  length,  whenever  there 
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fhould  be  occafion  to  remove  the  clock  from  one  place,  and  fet 
it  up  in  another. 

This  clock,  being  chiefly  defined  for  agronomical  obferva- 
tions,  had  no  ftriking  part,  and  its  pendulum  was  adjufted  to 
fuch  a  length,  that  in  London  it  vibrated  feconds  of  fidereal, 
and  not  folar,  time.  When  it  was  finifh’d,  Mr.  Graham  fix’d 
it  up  in  a  room,  fituated  backward  from  the  ftreet,  and  on  the 
northfide  of  his  houfe  to  prevent  its  being  difturbed  by  coaches, 
or  other  carriages  that  pais’d  thro’  the  ftreets,  and  that  it  might 
be  as  little  affe&ed  by  the  fun  as  poflible.  Having  let  it  going, 
he  compared  it  with  the  tranfits  of  the  Har  lucida  aquil#  over 
the  meridian,  which  pals’d 
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Hence  it  appears  that  the  clock  gained  12  feconds  in  10  ap* 
parent  revolutions  of  the  ftar. 

In  order  to  eflimate  how  much  the  pendulum  may  be  length¬ 
ened  by  greater  degrees  of  heat,  or  how  much  flower  the  clock 
would  go  on  that  account,  when  remov’d  into  a  warmer  climate, 
a  thermometer  was  fixed  by  the  fide  of  it  5  and  between  the 
hours  of  10  and  it  o’clock  in  the  morning,  and  at  night,  no¬ 
tice  was  taken  at  what  height  the  fpirits  flood,  and  the  mean 
height  for  each  day  was  as  follows. 


Augufl  i  2  5 
-  26 

28 
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Hence  the  mean  height  for  all  thefe  days  was  about  28  f 
divisions. 

The  clock-weight,  that  keeps  the  pendulum  in  motion,  is 
1 2  lb.  to  j  oz.  and  is  to  be  wound  up  once  a  month.  The 
weight  of  the  pendulum  idelf  is  17  pounds  5  and  (during  the 
time  that  the  Clock  was  compar’d  with  the  tranfirs  of  the  ftar) 
it  .vibrated  each  way  from  the  perpendicular  i°  45'.  The  mag¬ 
nitude  of  the  vibrations  was  effimated  by  means  of  a  bfafs  arch, 
which  was  fixed  juft  under  the  lower  end  of  the  rod  of  the 
pendulum,  and  divided  into  degrees,  &c. 

Jlugnjl  3  1 ,  Mr.  Graham  took  off  the  weight  belonging  to 
the  clock,  and  hung  on  another  of  6 lb.  3  oz.  and  with  this 
weight  the  pendulum  vibrated  only  i°  15'  on  each  fide  $  and 
the  clock  went  i  fecond  and  j  flower  in  24  hours,  than  when  its 
own  weight  of  12  lb.  10  j  oz.  was  hung  on. 

This  experiment  fhews  that  a  fmall  difference  in  the  arcs, 
delcribed  by  the  pendulum,  or  a  fmall  alteration  in  the  weight 
that  keeps  it  in  motion,  will  caufe  no  great  difference  in  the  du¬ 
ration  of  the  vibrations  5  and  therefore  a  little  alteration  in  the 
tenacity  of  the  oil  upon  the  pivots,  or  in  the  foulnefs  of  the 
clock,  will  not  caufe  it  to  accelerate,  or  retard  its  motion  fenfi- 
bly  :  From  whence  we  may  conclude,  that  whatever  difference 
there  (hall  appear  to  be,  between  the  going  of  the  clock  at 
London  and  in  Jamaica ,  it  muft  be  entirely  owing  to  the  length  - 
ning  of  the  pendulum  by  heat,  and  the  diminution  of  the  force 
of  gravity  upon  it. 

Mr.  Graham  fent  very  full  directions  to  Mr.  Campbell,  de- 
icribing  in  what  manner  the  clock  was  to  be  fixed  up,  and  how 
the  pendulum  might  be  reduced  exaffly  to  the  fame  fta?e  as  it 
was  when  in  England  j  but  no  intimation  was  given  concerning 
the  going  of  the  clock,  that  the  experiment  might  be  made  j 
with  all  poffible  care,  and  without  any  byals  or  prejudice  in  fa¬ 
vour  of  any  hypothefis,  or  former  oblervations. 

In  July  1732  we  receiv’d  an  account  of  the  fuccefs  of  the 
experiment  by  the  hands  of  Mr.  Jofeph  Harris,  who  was  pre- 
.  lent  at  the  making  of  it  in  Jamaica ;  and  who  brought  over 
with  him  the  original  journal  of  the  obfervations  of  the  tranfits 
of  2  ftars,  (viz.  Sirius  * nd  /3  Cams  majoris )  over  the  meridian, 
compared  with  the  clock,  after  it  was  fixed  up  in  Jamaica ,  as 
Mr.  Graham  had  directed  $  together  with  the  height  of  the 
i pints  of  the  atorelkid  thermometer,  on  the  feveral  days  of 
oblervation. 
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The  chief  of  thofe  obfervations  are  contain’d  in  the  following 
table  5  the  firit  column  fhews  the  day  of  the  month  •  the  fe- 
cond  the  name  of  the  ftar,  and  the  time  by  the  clock  of  its  ob- 
ferredtranfit  over  the  meridian  5  the  third  contains  the  hour  of 
the  day,  when  the  thermometer  was  obferv’d,  together  with  the 
height  of  the  fpirits  at  thofe  hours  5  the  morning  hours  being 
denoted  by  the  letter  A,  and  thofe  of  the  afternoon  by  the  let¬ 
ter  P. 
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o'w  Time  of 
tj  \7‘  Tranfit. 

£ 

X 

1  Ther- 
^  mome- 
O  ter. 

Feb. 

0  II  20  6 

jjA  1 6 

1 1 

a  11  42  30 

12  91 

8|P  5I 

12 

0  11  18  0 

10  A  17I 

^  11  40  24 

12  15 

8  p 

13 

Clouds. 

9  A  17 

8  P  f> 

*4 

0  Cloudy. 

77A  16 

II  36  I5 

12  II 

8  P  10 

*5 

Clouds. 

9  A  18 
12  13! 

8}P  7i 

. 

1732 

. 

*S  '§  Time  of 
Q  Tranfit. 

% 

X 

Ther- 
^  mome- 
0  ter. 

Feb, 

3  Cloudy. 

8  A.  14 

16 

^  11  u  4 

8  P  7 

1 7 

0  11  7  34 

12  1 2 

CL  II  29  59 

8  P  6% 

18 

0  U  5  29 

ct  II  27  53 

lz  I27 

The  pendulum,  during  this 
interval,  vibrated  about  i° 
52'  each  way  from  the  per¬ 
pendicular. 


The  transits  of  the  ftars  over  the  meridian  were  obfervec 
with  a  telefcope,  fixt  at  right  angles  to  an  horizontal  axis 
whofe  ends  lay  exa£fdy  eaft  and  weft  ^  by  the  turning  of  whicl 
axis,  the  line  of  collimation  of  the  teldcope  was  conftantly  di 
reefed  in  the  plane  of  the  meridian.  This  inftrument  wa 
daily  adjufted  to  a  mark,  fixt  in  the  meridian  5  and  in  the  jour 
nal,  between  the  fecond  and  third  of  February ,  the  following 
remark  was  made. 

N.  B.  This  day  was  hotter  than  ufual,  as  appears  by  th 
thermometer  ;  and  the  tranfit  inftrument  had  loft  the  level  a  litf 
tie  ;  but  after  we  had  adjufted  it,  it  pointed  exa£lly  to  our  me1 
ridian  mark  $  and  therefore  we  are  at  a  lofs  for  the  caule  of  thi 
difference  in  the  clock. 

From  the  foregoing  table  it  appears,  that  the  clock  loft  54 
2i!/  in  2 6  revolutions  of  the  ftars;  that  is,  about  2'  5^  and 
in  one  revolution;  the  difference  from  this  medium  fome whs 
varying  upon  account  of  a  greater  or  lei's  degree  of  heat  on  diiii 
ferent  days. 

The  mean  of  all  the  obferved  heights  of  the  thermomete 
from  Jan.  2(5,  to  Feb.  18,  was  about  12  divifions  and  £ 
Therefore,  the  difference  between  the  mean  heights  of  the  the; 
mometer  at  Jamaica  and  London ,  during  the  intervals  of  th 
reipe&ive  obfervations,  was  15  divifions  and  the  fpir 

.  MMr  ftan«v 
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landing  fo  much  higher  in  Jamaica ,  becaufe  of  the  greater 
heat  in  that  illand. 

That  we  might  be  able  to  judge,  how  much  the  different 
degrees  of  heat,  correfponding  to  any  number  of  divifions 
upon  this  thermometer  would  caufe  the  clock  to  go  flower, 
by  lengthening  its  pendulum,  Mr.  Graham  took  notice  of 
the  loweft  point,  to  which  the  fpirits  funk  at  London  in 
the  winter  1731,  and  the  greateft  height,  to  which  they  rofe 
in  the  following  fummer  3  and  comparing  the  motion  of  the 
fpirits  in  this  thermometer,  with  the  alterations  in  another 
made  with  quickftlver,  which  he  had  for  fome  years  made 
ufe  of  j  he  concluded  that  at  London  the  fpirits  in  this  ther- 
mometer  would  Hand  (one  year  with  another)  about  60 
divifions  higher  in  fummer  than  in  winter. 

By  feveral  years  experience  he  likewdfe  found,  that  his 
clocks  (of  the  fame  fort  with  Mr.  Campbell' s)  when  expos'd, 
as  ufual,  to  the  different  degrees  of  heat  and  cold  of  our 
climate,  do  not  vary  in  their  motion  above  25  or  30  feconds 
in  a  day. 

From  thefe  obfervations  and  experiments  we  may,  there¬ 
fore,  reafonably  conclude,  that  lufficient  allowance  will  be 
made  tor  the  lengthening  of  the  pendulum  by  heat,  if  we 
fuppofe  the  clock  upon  that  account  to  go  one  fecond  in  a 
day  flower,  when  the  ipirirs  of  this  thermometer  ftand  two 
divisions  higher,  and  in  the  fame  proportion  for  other  heights. 

Admitting  then  that  the  mean  height  of  the  thermometer, 
while  the  clock  was  compar’d  with  the  ftars  at  Jamaica ,  ex¬ 
ceeded  that  at  London  between  15  and  20  divilions  5  if  we 
allow  eight  or  nine  leconds,  upon  that  account,  the  remain¬ 
ing  difference  muff  be  entirely  owing  to  the  difference  of  the 
force  of  gravity  in  the  two  places. 

Upon  comparing  the  obfervations,  it  appears,  that  in  one 
apparent  revolution  of  the  (tars,  the  clock  went  z  6lf  and 
fiower  in  Jamaica  than  at  London  j  deducting,  therefore, 
Slf  and  f,  on  account  of  the  greater  heat  in  Jamaica ,  there 
remains  a  difference  of  1'  58^,  which  muff  neceffarily  arife 
from  the  diminution  of  gravity,  in  the  place  neared  the 
equator. 

Mr.  'Bradley  has  allow’d  the  clock  to  have  loft  fomewhat 
more  on  account  of  the  difference  of  heat  than  the  mean 
heights  of  the  thermometer  may  feem  to  require,  upon  a 
fuppofirion,  that  the  total  heat  of  the. days,  compared  with 
the  cold  of  the  nights,  bears  a  greater  proportion  in  Jamaica 
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than  I.ondon ;  but  if  that  fuppofition  be  not  admitted  •  thess 
the  clock  in  Jamaica  mud  have  gone  rather  more  than  T 
in  a  day  flower  than  in  England. 

Mr.  Campbell's  obfervations  were  made  at  Black-river  in 
j8°  N.  Lat„  Now  if  we  fuppofe  with  Sir  Ifactc  Newton ,  that 
the  difference  in  the  going  of  the  clock  is  owing  to  the 
greater  elevation  of  the  parts  of  the  earth  towards  the  equa¬ 
tor,  it  will  follow  from  thefe  obfervations,  and  what  is  de¬ 
liver’d  by  him  in  Prop.  20-  of  the  third  book  of  his  Principia, 
that  the  equatorial  diameter  is  to  the  polar  as  19010  1895 
the  difference  between  them  being  41  miles  and  j-  ;  which  is 
fomewhat  greater  than  what  Sir  Jfaac  Newton  had  computed 
from  his  theory,  upon  the  fuppofition  of  an  uniform  denfity 
in  all  the  parts  of  the  earth. 

Withoutentering  into  the  difpute  about  tbe  figure  of  the 
earth,  Mr.  ‘Bradley  at  prefent  fuppofes  with  Sir  JJ 'aac  Newton , 
that  the  increafe  of  gravity,  as  we  recede  from  the  equator, 
is  nearly  as  the  fquare  of  the  fine  of  the  latitude,  and  that  the 
difference  in  the  length  of  pendulums  is  proportional  to  the 
augmentation  or  diminution  of  gravity.  Upon  thefe  fuppo- 
fitions  Mr.  Bradley  colle61s  from  the  above-mentioned  ob¬ 
fervations,  that  if  the  length  of  a  fimple  pendulum  (that 
fiwings  feconds  at  London,  be  39.12 6  Englijb  inches,  the 
length  of  one  at  the  equator  would  be  39.00,  and  at  the  poles 
39.206'.  And  (abftrading  from  the  alteration  on  account  of 
different  degrees  of  heat}  a  pendulum  clock,  that  would  go 
true  time  under  the  equator,  will  gain  3'  48^  and  f  in  a  dav 
at  the  poles:  But  the  number  of  feconds,  which  it  would 
gain  in  any  other  latitude,  would  be  to  3'  48 and  \  nearly, 
as  the  fquare ‘of  the  fine  of  that  latitude,  to  the  Iquare  of  the 
radius:  Whence  it  follows,  that  the  number  of  feconds  a 
clock  will  lofe  in  a  day,  upon  its  removal  to  a  place  nearer 
the  equator,  will  be  to  3'  48^  and  ^nearly,  as  the  difference 
between  the  fquares  of  the  fines  of  the  latitudes  of  the  two 
places,  to  the  fquare  of  the  radius.  Thus  the  difference  of 
the  fquares  of  the  fines  of  51°  and  f  and  180,  the  lati¬ 
tudes  of  London  and  Black-river ,  being  to  the  fquare  of  the 
radius,  as  118  to  228  and  f,  the  clock  will  go  1'  58 i!  in  a 
day  flower  at  Black-river  than  at  London ,  as  was  found  by 
obfervation.  , 

It  may  be  hoped,  that  Mr.  Campbell's  fuccefs  in  this  ex-' 
periment,  and  the  little  trouble  there  is  in  making  ir,  will 
induce  thole  gentlemen  who  may  hereafter  carry  pendulum 
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clocks  into  diftant  countries,  to  attempt  a  repetition  of  it 
after  his  manner;  that  is,  by  keeping  or  reftoring  the  pen¬ 
dulum’s  of  their  clocks  to  the  fame  length  in  the  different 
places,  and  carefully  comparing  them  with  the  heavens  ; 
and  at  the  fame  time  taking  notice  of  the  different  degrees  of 
heat,  by  means  of  a  thermometer.  From  a  variety  of  fuch 
experiments  we  fhould  be  enabled  to  determine  how  far 
Sir  Ifaac  Newton  s  theory  is  conformable  to  truth,  with 
much  greater  certainty  than  from  thofe  trials  which  are 
made  by  actually  meafuring  the  lengths  of  iimple  pendu¬ 
lum’s  ;  becaufe  a  difference  of  one  hundredth  part  of  an 
inch-,  mthe  length  of  a  pendulum,  correfponds  to  11  feconds 
in  a  day  :  And  it  being  eafy  to  obferve  how  much  ,  a  clock 
gains  or  lofes  in  a  day,  even  to  a  ftngle  fecond.  If  is  certain, 
that  by  means  of  a  clock,  compared  in  the  manner  above- 
mentioned,  we  may  difhnguifn  a  difference  (in  the  lengths  of 
ifochronal  pendulum’s)  of  one  thoufandth  part  of  an  inch  or 
lef^j  whereas  it  will  be  fcarce  poilible  to  meafure  their  true 
lengths,  without  being  liable  to  a  greater  error  than  that. 
Befides,  by  taking  notice  how  much  a  clock  gains  or  lofes, 
upon  the  falling  or  nfing  of  a  thermometer,  we  can  better 
allow  for  the  different  degrees  of  heat  in  this,  than  in  the 
other  method  of  making  the  experiment,  by  adlual  meafure* 
ment;  fince  it  may  not  be  eafy  to  determine  how  much  the 
meafure  itfelf,  which  we  make  ufe  of,  will  be  lengthened  by 
different  degrees  of  heat. 

For  thefe  reafons  Mr.  Bradley  reckons  Mr.  Campbell's  ex¬ 
periment  to  be  the  mod  accurate  of  all  that  have  hitherto 
been  made,  and  propereft  to  determine  the  difference  of  the 
gravity  of  bodies  in  different  latitudes  ;  and  therefore  he  fub- 
joins  a  table  he  computed  from  it,  that  contains  the  differ- 
rence  of  the  length  of  a  dm  pie  pendulum,  Twinging  feconds 
at  the  equator,  and  at  every  fifth  degree  of  latitude,  together 
with  the  numberof  feconds  that  a  clock  would  gain  in  a  day, 
in  thofe  leveral  latitudes,  fuppofing  it  went  true  when  under 
the  equator;  by  means  of  which  any  one  may  readily  com¬ 
pare  other  the  like  obfervations  with  his;  and  thereby  difco- 
ver  whether  the  alteration  of  gravity  in  all  places  be  uniform, 
and  agreeable  to  the  rule  laid  down  by  Sir  Ifaac  Newton  or 
not. 
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The 

Lat. 

of 

the 

Place. 

The  difference 
of  the  length  of 
the  pendulum 
in  parts  of  an 
Engl  ip  inch, 

Seconds 
gained 
by  a 
clock  in 
1  day. 

Deg. 

Inch. 

Seconds 

5 

0.  001  <5 

H  7 

10 

0.  OQ<j  Z 

6i  9 

15 

c.  0138 

1  5-  5 

20 

0.  0245 

2  6.  7 

25 

0.  0369 

40.  8 

3° 

0 >  0^16 

57-  1 

55 

0.  06 79  t 

75-  1 

4° 

0.0853 

94-3 

45  - 

0.1033 

114. 1 

The 
Lat. 
of  the 
place. 

T  he  difference 
of  the  length  of 
the  pendulum 
in  parts  of  an 
Engl  ip  inch. 

Seconds 
gained 
by  a 
clock  in 
1  day. 

Deg. 

Inch. 

Seconds 

50 

0.  1212 

r34-  0 

55 

O.  1^6 

153. 2 

<5o 

O.  I549 

1 7 1.  2 

65 

0.  1696 

187. 5 

70 

0.  1824 

ZQU  6 

75 

0.  1927 

213.0 

80 

0.  2003 

2  2  1 . 4 

85 

0.  2050 

2  2(5-5 

90 

0.  2055 

228.  3 

Conjectures  on  the  charming  or  fafcinating  \ Power  of  the 
Ratde-fnake,  grounded  on  credible  Accounts ,  Experiments 
and  Obfervations  ;  by  Sir  Hans  Sloane.  Phil.  Tranfi 
N°  433.  p-  321. 


AS  to  rattle-fnakes,  it  is  univerfally  agreed  on,  that  by 
keeping  their  eyes  fixed  on  any  fmall  animal,  as  a  lquir- 
rel,  bird  or  the  like,  tho’  fitting  on  the  branch  of  a  tree  at 
a  confiderable  height,  it  final],  by  fuch  fledfaft  or  earned: 
looking  thereon,  be  made  to  fall  dead  into  their  mouths. 

Sir  'Hans  had  a  rattle  fnake  given  him,  which  had  been 
fent  alive  in  a  box  with  fome  gravel  from  Virginia  ;  it  had 
liv’d  three  months  without  any  fuftenance  and  had  in  that 
time  caft  its  outer  coat  or  exuviae,  which  was  found  amongft 
the  gravel. 

Captain  Hall,  a  very  underftanding  and  obfervant  per  for?, 
who  had  liv’d  feveral  years  in  Virginia ,  ventur’d  to  take  the 
fnake  out  of  the  box;  notwithftanding  that  the  poifon  from 
its  bite  is  almoft  prefent  death  :  For,  he  gave  an  indance  of 
a  perfon  bitten,  who  was  found  dead  at  the  return  of  a  mef- 
fenger  going  to  the  next  houie  to  fetch  a  remedy,  thoJ  he 
was  not  gone  above  half  an  hour ;  Nay,  fo  certain  are  the 
mortal  efFedts  of  this  poifon,  that  fometimes  the  waiting  till 
an  iron  can  be  heated,  in  order  to  burn  the  wound,  is  laid  to 
have  prov’d  fatal  :  He  therefore  thought  the  fafeft  way  was 
immediately  to  cut  out  the  part  where  the  wound  was  made  : 
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For,  he  had  Teen  feveral,  who  carried  thefe  hollow  fears 
about  them,  as  marks  of  the  narrow  efcape  they  had  had,  and 
they  never  felt  any  inconvenience  afterwards. 

Tho’  providence  hath  produced  a  creature  fo  terrible  to 
other  animals  $  yet  it  feems  to  have  provided  it  with  the 
rattle  at  its  tail,  that  the  noife  thereof  may  give  them  warning 
to  get  out  of  its  way. 

An  experiment  was  tried  before  feveral  phyficians  in  the 
garden  belonging  to  the  College  in  London  :  The  Captain,  by 
keeping  the  head  fall  with  a  forked  flick,  and  making  a 
noole,  which  he  put  about  the  tail  of  the  Inake,  tied  it  fail 
to  the  end  of  another  flick,  with  which  he  took  the  fnake  out 
and  laid  him  upon  the  grafs-plat.  Then  a  dog  being  made  to 
tread  upon  him,  he  bit  the  dog,  who  thereupon  howl’d  very 
bitterly,  and  went  away  fome  few  yards  from  the  fnake  : 
But  in  about  a  minute  of  time  he  grew'  paralytic  in  the  hinder 
legs,  as  dogs  do  who  have  the  aorta  dejeendens  tied :  He 
died  in  lefs  than  three  minutes,  as  is  related  by  Mr.  Ranby 
in  an  account  of  this  experiment  in  Phil.  Tranf.  N°  40 1. 
p.  377.  and  by  Captain  Hall  N°  399.  p.  309. 

According  to  Sir  Hans ,  the  whole  myflery  of  their  inchant- 
ing  or  charming  any  creature,  is  chiefly  this,  namely,  that 
when  fuch  animals  as  are  their  proper  prey,  as  fmall  qua¬ 
drupeds,  and  birds,  &c.  are  furprifed  by  them,  they  bite 
them,  and  the  poifon  allows  them  time  to  run  a  fmall  way, 
as  the  dog  in  the  above  experiment  did  5  or  perhaps  a  bird 
to  fly  up  into  the  next  tree,  where  the  fnakes  watch  them 
with  great  earneflnefs,  till  they  fall  down,  or  are  perfe£lly 
dead,  when  having  lick’d  them  over  with  their  fpawl  or 
fpittle,  they  fwallow  them  down,  as  the  following  accounts 
relate. 

*  Some  people  in  England  (fays  Colonel  Beverly  in  bis 
4  Hiflory  of  Virginia  Edit.  2d.  p.  26*0.  Lond.  1722.  8vo.)  are 
4  flartled  at  the  very  name  of  the  rattle  fnake,  and  fancy 
4  every  corner  of  that  province  fo  much  pefler’d  with  them, 
4  that  a  man  goes  in  conflant  danger  of  his  life,  that  walks 
4  abroad  in  the  woods,  But  this  is  a  grois  miflake  :  For, 
4  hrfl,  this  fnake  is  very  rarely  feen,  and  when  that  happens, 
4  it  never  does  the  leafl  mifehief,  unlefs  vou  offer  to  diflurb 
4  it,  and  thereby  provoke  it  to  bite  in  its  own  defence  ;  And 
4  it  never  fails  to  give  you  fair  warning  by  making  a  noife. 
4  with  its  rattle,  which  may  be  heard  at  a  convenient  diftanee. 
*  For  my  own  narr,  I  have  traveled  the  country  as  much  as 

4  any 
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any  man  ;  and  yet  before  the  firft  impreflion  of  this  book, 
I  had  never  feen  a  rattle- fnake  alive  and  at  liberty  in  ail  my 
life.  The  bite  of  this  viper,  without  fome  immediate 
application,  is  certain  death:  But  remedies  are  fo  well 
known,  that  none  of  their  fervants  are  ignorant  of  them.  I 

*  never  knew  any  one  kill’d  by  thefe  or  any  other  of  their 
4  ihakes.  They  have  feveral  other  fnakes,  which  are  feen 
4  more  frequently,  and  have  very  little  or  no  hurt  in  them  ; 
4  fuch  as  the  black-fnakes,  water-fnakes  and  corn-fnakes.  The 
4  black  viper-fnake,  and  the  copper-bellied  fnake,  are  faid 
4  to  be  as  venemous  as  the  rattle  fnake  ;  but  they  are  as 
4  feldom  feen.  Thefe  three  poifonous  fnakes  bring  forth 
4  their  young  alive  ;  whereas  the  other  three  forts  lay  eggs, 
4  which  are  afterwards  hatch’d ;  and  that  is  the  difihndlion 
4  they  make  efleeming  thofe  only  to  be  venemous,  which 
4  are  viviparous.  They  have  like  wife  the  horn  fnake,  fo 

'  4  call’d  from  a  Iharp  horn  it  carries  in  its  tail,  with  which  it 
4  affaults  any  thing  that  orFends  it,  with  luch  force,  that,  as 
4  it  is  faid,  it  will  ftrike  its  tail  into  the  bur-end  of  a  muf- 
4  ket,  from  which  it  is  not  able  to  difengage  itlelf. 

4  All  forts  of  fnakes  will  c',virm  both  birds  and  fquirrels; 

4  and  the  Indians  pretend  to  charm  them.  Several  perfons 
4  have  feen  fquirrels  run  down  a  tree  dire&ly  into  a  fnake’s 

*  mouth:  They  have  likewife  feen  birds  fluttering  up  and 
4  down,  and  chattering  at  thefe  Inakes,  till  at  laft  they  have 
4  dropt  down  before  them. 

4  In  the  latter  end  of  May,  1715,  flopping  at  an  orchard, 
4  by  the  road  fide  (being  three  of  us  in  company)  we  were 
4  entertain’d  with  the  whole  procels  of  a  charm  between  a 
4  rattle  fnake  and  a  hare;  the  hare  being  better  than  half 
4  grown.  It  happened  thus;  One  of  the  company,  in  his 
4  learch  for  the  beff  cherries,  efpied  the  hare  fitting,  and  tho* 
4  he  went  dole  by  her,  fhe  did  not  move;  till  he  (not  fuf- 
4  pedling  the  occafon  of  her  ra.menefs)  gave  her  a  lafli 
4  with  his  whip.  This  made  her  run  about  ten  foot,  and 
4  there  fit  down  again.  The  Gentleman  not  finding  the 
4  cherries  ripe,  immediately  return’d  the  fame  way  3  and  near 
4  the  place  where  he  ftruck  the  hare,  he  efpied  a  rattle- 
4  fnake.  And  (till  not  iufpe&ing  the  charm,  he  goes  back 
4  about  20  yards  to  a  hedge  to  get  a  flick  to  kill  rhe  inake  ; 
4  and  at  his  return  found  the  fnake  remov’d  and  coil’d  in  the 
4  fame  place,  from  w  hence  he  had  mov’d  the  hare.  This 
4  put  him  into  the  thoughts  of  looking  for  the  hare  again, 
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4  md  he  foon  fpied  her  about  io  foot  off  the  fnake,  in  the 
4  fame  place  to  which  fhe  had  darted  when  he  whipt  her. 

*  She  was  now  lying  down  5  but  fhe  would  fometimes  raile 
4  herfelf  on  her  fore-feet,  ftruggling  as  it  were  for  life,  or  to  get 

*  away,  but  could  never  raife  her  hinder  parts  from  the 
4  ground  5  and  then  fhe  would  fall  flat  on  her  fide  again, 

*  panting  vehemently.  In  this  condition  the  hare  and  fnake 

*  were  when  he  call’d  me  5  and  tho’  we  all  three  came  up 
‘within  15  foot  of  the  fnake,  to  have  a  full  view  of  the 
«  whole,  the  fnake  took  no  notice  at  all  of  us,  nor  fo  much 

*  as  gave  a  glance  towards  us.  There  we  flood  at  lead  half 

*  an  hour,  the  fnake  not  altering  a  jot  5  but  the  hare  often 
4  ftruggling  and  falling  on  its  fides  again,  till  at  laft  the  hare 

*  lay  ftillfor  fometimeas  dead.  Then  the  fnake  mov’d  out 
4  of  his  coil,  and  Aid  gently  and  fmoothly  on  towards  the 
4  hare,  his  colours  at  that  inftant  being  ten  times  more  glo- 
4  rious  and  fhining  than  at  other  times.  As  the  fnake  mov’d 
4  along,  the  hare  happened  to  fetch  another  ftruggle,  upon 
4  which  the  fnake  made  a  flop,  lying  at  his  length,  till  the 
4  hare  had  lain  quiet  again  for  a  fhort  fpace  5  and  then  he 
4c  advanc’d  again,  till  he  came  op  to  the  hinder  parts  of  the 
‘  hare,  which  in  all  this  operation  had  been  towards  the 
4  fnake.  There  he  furveyed  the  hare  all  over,  railing  part 
4  of  his  body  above  it,  then  he  turned  off,  and  went  to  the 
4  head  and  nofe,  after  that  to  the  ears  $  took  the  ears  in  his 
4  mouth  one  after  the  other,  working  each  apart  in  his  mouth, 
4  as  a  man  does  a  wafer  to  moiften  it*  then  return’d  to  the 
4  nofe  again,  and  took  the  face  into  his  mouth,  draining  and 
4  gathering  his  lips,  fometimes  by  one  fide  of  his  mouth, 
‘  fometimes  by  the  other.  At  the  (boulders  he  was  a  long 
4  time  puzzled,  often  haling  and  ((retching  the  hare  out  at 
4  length,  and  (training  forward  firft  one  fide  of  his  mouth, 
4  then  the  other;  till  at  laft  he  got  the  whole  body  into  his 
4  throat.  Then  we  went  to  him,  and  taking  the  twift-band 
4  off  from  my  hat,  1  made  a  noofe,  and  put  it  about  its 
4  neck.  This  made  him  at  length  very  furious.*  But  having 
4  fecured  him,  we  put  him  into  one  end  of  a  wallet,  and 
4  earned  him  on  horfeback  five  miles  to  the  houfe  where  we 

4  lodged  that  night.  Next  morning  we  killed  him  and  took 
4  the  hare  out  of  his  belly,  'fhe  head  of  the  hare  began  to 
4  be  digefted,  and  the  hair  to  fall  off,  having  lain  about  18 
4  hours  in  the  fnake’s  belly. 

4  In 
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4  In  my  youth  I  was  a  bear-hunting  in  the  woods,  above  the 
‘  inhabitants  5  and  having  ftrayed  from  my  companions,  I  was 
4  entertain’d  upon  my  return  with  a  relation  of  a  pleaiant  ren* 

‘  countre  between  a  dog  and  a  rattle  fnake,  about  a  fquirrel. 

‘  The  fnake  had  got  the  head  and  fhoulders  of  the  fquirrel  into 
‘  his  mouth,  which  being  fomething  too  large  for  his  throat,  it 
‘  took  him  up  fome  time  to  moiflen  the  furr  of  the  fquirrel 

*  with  his  fpawl,  to  make  it  flip  down.  The  dog  took  this 

*  advantage,  feized  the  hinder  parts  of  the  fquirrel,  and  tugged 

*  with  all  his  might.  The  fnake  on  the  other  fide  would  not  let 
‘  go  his  hold  for  a  long  time  5  till  at  laft,  fearing  he  might  be 
‘  bruis’d  by  the  dogs  running  away  with  him,  he  gave  up  his 
‘  prey  to  the  dog.  The  dog  eat  the  fquirrel  and  felt  no  harm. 

‘  Another  curiofity  concerning  this  viper,  I  will  relate  from 
‘  my  own  obfervation.  A  rattle-fnake  being  taken  in  a  noofe, 

‘  I  cut  off  the  head,  leaving  about  an  inch  of  the  neck  with  it : 

4  This  t  laid  upon  the  head  of  a  tobacco  hogfhead,  one  Stephen 
4  Lankford ,  a  carpenter,  being  with  me.  Now  thefe  fnakes 
4  have  but  2  teeth,  by  which  they  convey  their  poifon,  and 
4  thefe  are  placed  in  the  upper  jaw,  pretty  forward  in  the  mouth, 

4  one  on  each  fide.  Theie  teeth  are  hollow  and  crooked  like  a 
4  cock’s  fpur :  They  are  alio  loofe  or  fpringing  in  the  mouth, 
4  and  not  fattened  in  the  jaw-bone,  as  all  the  other  teeth  are. 

4  The  hollow  has  alfo  a  vent  thro’  by  a  fmall  hole  a  little  be* 

4  low  the  point  of  the  tooth.  Thefe  2  teeth  are  kept  lying 
4  down  along  the  jaw,  or  fhut  like  a  fpring  knife:  They  have 
4  alfo  over  them  a  loole  thin  film  or  fkin  of  a  flefh  colour,  which 
4  rifes  over  them  when  they  are  rais’d.  This  fkin  does  not 
4  break  by  the  rifing  of  the  tooth  only,  but  keeps  whole  till  the 
4  bite  is  given,  and  then  it  is  pierced  by  the  tooth,  by  which 
1  the  poilon  is  let  out.  The  head  being  laid  upon  the  hogs- 
4  head,  I  took  two  little  twigs  or  fplinters  of  fticks  $  and  having 

*  turned  the  head  upon  its  crown,  open’d  the  mouth,  and  lifted 
‘  up  the  fang  or  fpringing  tooth  on  one  fide  feveral  times  5  in 
4  doing  of  which  I  at  latt  broke  the  fkin.  The  head  gave  a 
4  fudden  champ  with  its  mouth,  breaking  from  my  flicks  j  in 
4  which  I  oblerved  that  the  poilon  ran  down  in  a  lump  like  oil, 
4  round  the  root  of  the  tooth.  Then  I  turned  the  other  fide  of 
4  the  head,  and  refolv’d  to  be  more  careful  to  keep  the  mouth 
4  open  on  the  like  occafion,  and  oblerve  more  narrowly  the  con¬ 
sequence:  For,  it  is  to  be  obferv’d,  that  tho’  the  heads  of 
4  fnakes,  terrapins  (a  fort  of  tortoife)  and  l'uch  like  vermin  be 
6  cut  off  ;  yet  the  body  will  not  die  in  a  long  time  after,  the 

4  general 
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« general  faying  is,  not  till  the  fun  fets.  After  opening  the 
4  mouth  on  the  other  fide,  and  lifting  up  that  fang  alio  feveral 
4  times,  he  endeavour’d  to  give  another  bite  or  champ.  But  I 
4  kept  his  mouth  open,  and  the  tooth  pierced  the  film,  and 
4  emitted  a  flrearn  like  that  in  blood-letting,  and  call  fome  drops 
4  upon  the  ileeve  of  the  carpenter’s  fhirt,  who  had  no  waift- 
4  coat  on.  I  advis’d  him  to  pull  off  his  fhirt,  but  he  would 
4  not,  and  receiv’d  no  harm  $  and  tho’  nothing  could  then  be 
4  feen  of  it  upon  the  fhirt  $  yet  in  wafhing  there  appear'd  5 
4  green  fpecks,  which  every  wafhing  appear’d  plainer  and 
4  plainer,  and  lafled  as  long  as  the  fhirt,  which  was  about  3 
4  years  after.  The  head  we  afterwards  threw  down  upoa  the 
4  ground  5  and  a  fow  came  and  eat  it  before  our  faces,  and  re* 
4  ceiv’d  no  harm.  Now  I  believe,  had  this  poifon  lighted  upon 
4  any  place  of  the  carpenter’s  fkin,  that  was  fcratch’d  or  hurt,  it 
4  might  have  poifon’d  him.  I  take  the  poiibn  to  red  in  a  fmali 
4  bag  or  receptacle  in  the  hollow  at  the  root  of  thefe  teeth  5  but 
4  I  never  had  the  opportunity  afterwards  to  make  a  farther  dif- 
4  covery  of  that. 

4  As  to  the  violent  effects  of  this  poifon  l  was  told  by  Colonel 
4  James  ‘Taylor ,  that  being  with  others  in  the  woods  a  lusvey* 
4  ing,  they  found  a  rattle-fnake,  and  cut  off  his  head,  and  about 
4  3  inches  of  the  body.  Then  with,  a  green  flick  which  he  had 
4  in  his  hand,  about  a  foot  and  a  half  long,  the  bark  being 
4  newly  peel’d  off,  he  urged  and  provoked  the  head  ;  till  it  bit 
1  the  flick  with  fury  feveral  times.  Upon  this  the  Colonel  ob- 
4  ferved  fmali  green  ftreaks  to  rile  up  along  the  flick  towards 
4  his  hand.  He  threw  the  flick  upon  the  ground,  and  in  a  quar- 
4  ter  of  an  hour,  the  flick  of  its  own  accord  lplit  into  feveral 
1  pieces,  and  fell  afunder  from  end  to  end.  This  account  I  had 
4  from  him  again  at  the  writing  hereof.’ 

F.  La  ‘Bat  likewife  tells  us  (in  his  nouveau  voyage  ausc  ifles 
rJe  V  Amerique  Tom.  4.  p .  96,  106.  Edit.  Laris,  1722,  8®) 
that  lerpents,  when  they  bite  their  prey,  retire  to  avoid  being 
hurt  by  them  ;  and  when  dead,  cover  them  with  their  fpittle, 
extend  their  feet  along  their  fides  and  tails,  if  quadrupeds,  and 
[wallow  them. 


The  Squilla  aqua?  dulcis;  by  Dr.  Richardfon.  Phil.  Tranf. 

N°  43  3*  P*  331* 


DR.  Richardfon  obferv’d  what  he  does  not  remember  to  be 
taken  notice  of  by  any  natural  ill  $  namely,  the  great  de- 
ilruflion  made  amongil  the  fmali  fry  of  fi.(h  bv  the  fquilla 

C  %  aqut$ 
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aqu<e  dttkis ,  which  abound  in  moil  (landing  waters.  In  a  fmall  I 
breeding  pond  near  his  houle,  where  he  had  formerly  plenty  of 
fmall  carp  and  tench  every  year,  but  more  latterly  fear ce  any 
young  fry  to  be  met  with,  his  gardener  obferved  one  of  the 
fquiilce  with  a  carp  in  its  mouth  almoft  as  big  as  itfelf  5  and  he 
afterwards  obferved  thefe  infefls  hunting  amongft  the  weeds, 
and  vigoroufly  pu  rfuing  the  fmall  fry.  The  Dr.  order’d  the 
gardener  to  catch  fome  of  thefe  infers,  and  bring  them  home 
alive,  with  fome  of  the  fmalleil  fifh  he  could  meet  with. 
They  were  put  together  in  a  large  bafon  of  water;  and  the 
inle£ls  were  fo  rapacious,  that  they  fell  upon  the  fifh  immedi¬ 
ately,  and  deftroy’d  feveral  in  his  fight ;  and  before  morning 
they  devour’d  all  that  were  in  the  bafon. 

A  folar  Eclipfe  obferved  at  Witemberg  a  little  before  fun-fet; 
May  2.  1 7 3  3>  O*  S.  by  M.  Weidler.  Phil.  Tranf  N°  433., ... 
p.  332.  Tran  fated  from  the  Latin. 


Phafes  of  the  immerfion 

May  2,  1733,  o.  S.  The  beginning  of  the 
eclipfe  at 
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1.  The  circle  (Fig.  i.  Plate  I.)  reprefents  the  image  of  the 
fun,  as  it  appear’d  in  the  bottom  of  the  heliofcope. 

2.  The  light  of  the  fun,  near  the  moon’s  difk,  which  M. 
Weidler  had  always  obferv’d,  in  other  folar  eclipfes,  as  well 
near  the  horizon,  as  under  a  greater  altitude,  to  have  a  ftrong 
undulatory  motion,  was  quite  ftill  and  calm  in  this. 

3.  The  moon’s  difk,  elpecially  on  its  weftern  part,  in  the 

Ehafes  obferv’d  a  little  before  fun  fet,  appear’d  to  all  the  be- 
olders  to  have  a  manifeft  afperity  5  yet  there  were  fpaces,  nei¬ 
ther  very  broad  nor  deep,  by  which  the  tops  of  the  lunar  moun¬ 
tains  were  diftinguifhed  :  And  with  a  nicely  divided  fcale  he 
eftimated  the  depth  of  one  valley  to  be  3oo  part  of  the  moon’s 
diameter. 

4.  The  laft  phafes  of  the  emerfion  were  feen  thro’  thin 
clouds;  and  yet  the  moon  did  not  cover  above  11  dig.  of  the 
fun’s  difk. 

5.  The  letting  of  the  fun’s  centre,  for  the  horizon  of  Wit  em¬ 
ber  g  was  found  to  be  at  7 h  39'  49^  ;  and  conlequcntly,  by  the 
refraftion  of  the  rays  in  the  clouds  in  the  horizon  it  was  retarded 
6  min.  of  time  nearly.  , 

An  AbfiraSl  of  Meteorological  Diaries ;  with  Remarks 
thereon ;  by  Dr.  Derham.  Phil.  Tranf  N0  433.  p.  334, 

THE  following  meteorological  obfervations  were  very  care¬ 
fully  made  in  1726  (fome  twice  and  fome  thrice  every 
day)  at  Berlin ,  by  the  Society  there  ;  at  Lunden  in  Sweden  by 
Conrad  Quenfel,  Profeffor  of  the  Mathematics  in  the  Caroline 
Academy;  at  Bettna  in  Sndermanland ,  by  Andr.  Geringiust 
Paftor  and  Provoft  of  the  place  ;  at  Upjal  by  j Eric  Bur  man , 
Profeftor  of  Aftronomy  in  the  Guflavian  Academy  ;  at  Bygdea 
in  Weftro-Bothnia  by  Jacob.  Burman ,  Paftor  of  the  place ;  and 
at  Rythea  in  the  fame  province,  by  Olave  Burman  and  Ifrael 
Steckfenius ,  ftudents. 

The  moft  ufeful  of  the  barometrical  obiervations  are  exhi» 
bited  in  the  following  table,  which  readily  fhcws  the  higheft, 
loweft,  and  mean,  heights  of  the  quickfilver  in  every  month,  at 
the  feveral  places. 


January. 

Berlin 

Lun. 

Bett. 

Upfa? 

High. 

29.3 

3  0.0  2 

3°-5 1 

30.18 

Mean 

28.71 

29.3-1 

29.92 

29.58 

Low 

28. 5I 

29.26 

28.98 

**  " 
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February. 

Berlin 

Lun. 

Bett. 

Upfa. 

High. 

29.6 

29.84 

30.40 

30.  2 

Mean 

28.6* 

2  9*  Ij 

29.74 

29.53 

Low. 

27.6? 

28.41: 

29.  8 

?  8.8^ 

Mar  c  h. 


Berlin 

Lun. 

Bettna 

CJpfa. 

Pithea 

High. 

Mean 

Low. 

29.  of 
28.  5 

2 7*  lOy 

30.0I 

29*4t 

28.8? 

30.50 
29.79 
29.  8 

30.24 

29.28 

28.32 

30.I  I 
29.35 
28.50 

April. 


Berlin 

Lun. 

Bettna. 

Upfal 

Pithea 

High. 

Mean 

Low7. 

28.IO 
28.  5 
28.  of 

29.97 

29.  5t 

29. 2y 

30.48 

29.867 

29.25 

30.17 

29.155 

29.15 

29.98 
29. 2/y 
28.57 

May. 


Berlin 

Lun. 

Bettna 

Upfa. 

Pithea 

High, 

28.  pi 

30. Oj 

c 

• 

O 

30.16 

30.1 1 

Mean 

28.  4J- 

29.7I- 

30*774 

•'T 

OO 

6n 

M 

29-74T 

Low. 

2 8. CO  7 

29  4i 

29.35 

29.52 

29.48 

June. 


Berlin. 

Lun. 

Bettna 

Upfal 

Pithea 

High- 

Mean 

Low. 

28. 7! 
27. 9t 

2  7 .0, 

29.9} 

29*42’ 

28.97 

30.20 

29-67! 

29.15 

3O.OO 
29.627 
29.2  5 

29.98 

29*5^T 
29.1 5 

July. 


j  Berlin 

Lun. 

Bettna 

Upfa. 

Pithea 

High,  j  2. 8, 5-3- 
Mean  U8. 2 -| 
Low.  (28.07 

29.6 

29.2I 

28.9I 

30.  5 
29.70 

2935 

29.88 

29.54 

29  2C 

29.56 

29-57? 

29.  !9 

August. 


Berlin. 

Lun. 

Bettna 

Uplal 

Pithea 

High. 

Mean 

Low. 

28.  8 
-1  9  «  4 

27  .Ilf 

29.84 

2  9*  3  s 

28.81- 

30.50 

29-657 

29.  I 

29.98 
29*48 

28.98 

29.86 

29.287 

28.71 

S  E  P.' 


September. 


Berlin 

Lun. 

Bettna 

‘•Upfal 

Fichea 

High. 

Mean 

Low. 

28.6 

28.1 

27.8 

29.77 
29, l| 
28. 5I 

30*28 

29.57 

28.87 

30.00 

29.29 

28.58 

29.80 

29.20 

28.60 

October. 

Berlin 

Lun. 

Bettna 

Upfal 

Pithea 

High. 

Mean 

Low. 

28.IO 
28.  3i 
27.  9 

3°.if 
29. i| 
28. 2i 

30.55 

29-57* 

28.60 

30.25 

29.28 

28.32 

29.90 
\  29.05 
28.20 

November. 

Berlin 

Lun. 

Bettna 

Uplal 

Pithea 

High. 

Mean, 

Low. 

29.I 
28.7 
28. 17 

30.il 

29*5i 

28.97 

30.80 

3O.OO 

29.20 

3°-5i 

29-73 

28.90 

3°*x9 

29.24 

28.29 

December. 

Berlin 

Lun. 

Bettna 

Upfal 

Pithea 

High. 

Mean 

Low. 

29-xi: 
28. 4|  2 
27. 8f  5 

JO.oi  ' 
>9.5!  2 
18.47  2 

>9.65  2 
>8.80  2 

50.  7 

18.83!- 

>8.60 

29.80 
29*  0 
28.21 

/ 

Tho’  th  is  table  may  give  a  good  view  of  the  barometrical 
ranges  at  the  leveral  places  in  every  month  of  the  year  1126  $ 
yet  Dr.  bDerham  thinks  it  neceffary  to  take  notice  of  the  great 
agreement  between  the  afcents  and  defcents  of  the  mercury, 
fometimes  at  the  very  fame  time,  and  generally  near  it.  If  the 
mercury  was  remarkably  high  or  low7,  it  was  fo  in  all  or  mod  of 
:he  places  :  If  Itationary  for  3  or  4,  or  more  days,  it  was  the 
fame  in  all ;  only  the  alteration  would  begin  or  end,  fomewhat 
fooner  or  later,  perhaps  in  one  place  than  the  other ;  and  when 
:here  was  any  deviation  from  this  rule,  it  was  commonly  moll: 
remarkable  in  the  <P ithea  obfervations. 

As  to  the  thermometrical  obfervations,  the  Dr.  could  give  no 
account  of  them,  by  reafon  he  did  not  underftand  the  thermo¬ 
meters  made  ui’e  of,  nor  the  freezing,  temperate,  or  other 
points  ;  only  the  Upfal  thermometer  (which  was  made  by  Mr. 
Hauksbee)  mu  ft  lerve  for  all  5  in  which  the  point  of  extreme 
beat  is  marked  5  degrees  above  o,  and  fo  is  graduated  down¬ 
wards  to  45  degrees,  which  is  the  point  of  temperate,  and  6 5 
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degrees,  which  is  the  point  of  freezing.  The  mean  of  all  t\ 
degrees  of  every  month  at  Upfal  M.  Burman  hath  noted,  a 
cording  to  Dr.  Jurin’s  directions  in  cPhiL  rfranf  N°3  7^ 
which  is,  by  adding  the  whole  degrees  of  the  month,  and  d 
viding  by  the  number  of  days  3  which  mean  degrees  Dr.  2Je 
ham  has  inferred,  as  well  as  his  own  ;  which  lad  are  the  meais 
between  the  higheft  and  lowed  degrees,  as  well  of  the  thermo 
meter  as  barometer. 

A  table  of  the  mean  barometrical  dations  by  Dr.  Jurfo 
way. 


January.  j  February”  j  March. 


Upfale 

Pithea 

Upfale 

Pithea  Upfale 

Pithea 

29.761-2 

- 

29.47ft 

29-504 

29.28*#  j 

april.  |  May.  [  June. 

Upfale 

Pithea 

Upfale 

Pithea  Upfale 

Pithea 

 ..  .. .. 

29.76# 

29.491T 

29-9i|f 

29.82iti29.59fi 

29.49 1 

July.  |  August.  |  September. 


29-53it|29’38ai29-54U|29-27iT|29-34»?!29-I4 


October.  I  November,  i  December. 


2Q.  43tL29- 1  i£o!29-8i  i-!29.49iol29»66-jfj29.i9^f| 


A  thermometrica!  table  of  the  higheft,  lowed,  and  me; 
ftations  at  Lunden  and  Upjal  5  together  with  the  mean  datio; 
at  Upfal  according  to  Dr.  Jurirf  s  method. 


January.  j  February.  j~~  March. 


Lun. 

Upfa. 

Upfale 

Lun. 

Upfale 

Lun. 

Upfale., 

High. 

Mean 

•Low. 

79 

581 

38 

96. 

74.8 

67.7 

8i.2§, 

85 

65  i 
56 

83.7 

74-3* 

65 

_  ,  .21 
74-I-s 

1 1 1 
84  { 

58 

82.0 

67.5 

52.4 

1 

69. 

April.  |  May.  |  June.  | 

High. 

Mean 

Low. 

149 

1 16 

83 

60.  9 
56.56 

143-  3 

r*  0  wiTZ. 

3i 

IS7 

156 

125 

47.  8 
32-54 

l8.  I 

33-°3t 

188 

1582 

|I2Q 

46.  7I 

3°-55,34' 
liS*  41 

1 
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I  July.  August.  |  September. 


Lun. 

Upfa.  1 

Upfale. 

Lun. 

Upfa. 

U  pfale. 

Lun. 

Upfa. 

Upfale 

igh. 

lean. 

ow. 

173 

146 

1 19 

42. 4 

32-54 
23-  4 

33-741 

156 

I34i 

IJ3 

52.  2 
41.60 
32.  8 

4-3-5  H 

1 68 

J33 

98 

62.7 

504 

38.1 

43-5 

October.  |  November.  |  December. 


igh. 

122 

7°.7 

90 

84-3 

83 

94.  8 

Lean. 

I02y 

6j  .7 

61.8J7 

71 

7  3-° 

72.1st 

6l 

80.57 

79-8 

ow. 

83  l52-7 

i 

52 

62.3 

40 

67-  7! 

By  this  table,  efpecially  by  the  Upfal  obfervations,  it  ap¬ 
pears,  that  the  colder  months  in  this  year  172 6,  were  not  fo 
ixcefiive  cold,  as  their  northerly  fituation  would  incline  one 
o  imagine  5  Upfal  itfelf  being  60  degrees  north.  But  by  the 
able,  fome  of  the  days  in  January ,  February ,  Alarch ,  See . 
it  the  beginning  of  the  year;  and  of  September ,  OSlobe)\ 
November  and  ^December ,  at  the  latter  end  of  it,  may  be 
>bferv’d  to  have  had  the  thermometer  fomerimes  not  fo  low, 
>r  very  little  below  the  freezing  point.  In  January  and  SDe~ 
:ember ,  for  inftance,  when  it  was  at  67.7,  which  w-as  lower 
:han  in  the  other  months,  it  was  not  3  degrees  lower  than  the 
■reezing  point  at  6 5  degrees. 

But  by  the  bed  judgment  Dr.  ‘Derham  could  make  of  the 
hermometrical  obiervations  at  ‘Berlin,  they  feem  to  have 
iad  nolefs,  if  not  more  fevere  weather,  than  in  the  northern 
parts,  particularly  than  at  Lunden,  Upjal  and  'Pithea,  where 
:he  weather  feems  to  have  been  milder  than  at  Betna  and 
Bygdea ;  at  which  two  places,  the  Dr.  finds  they  had  fre¬ 
quent  fhowers  of  rain  and  (forms  of  fnow,  and  more  hard 
weather  than  at  the  other  Sveedifb  places,  or  at  Berlin . 

What  the  caufe  of  this  different  warmth  fhould  be,  the  Dr, 
leaves  others  to  judge;  whether  the  proximity  of  the  fea, 
arthe  warmth  of  mineral  vapours,  and  their  woods  fkreening 
off  the  cold  winds ;  to  which  two  latter  Olaus  Magnus  alcribes 
a  great  deal. 

But  for  the  better  judging  of  the  (fate  of  every  month, 
take  the  following  view,  which  the  curious  author  of  the 
Betna  obfervations  hath  given;  together  with  fome  remarks 
of  the  Dr’s  own  from  the  other  places. 

In  January  be  lays,  the  winter  cold  (which  was  very  in- 
tenfe  from  the  23  of  ' December  to  the  1 5  of  January)  began 
Vgl.  X.  1  j  '  D  to 
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to  abate,  to  the  difadvantage  of  the  roads  and  travelling.  In 
February  the  winter  weather  continued  all  the  month,  to  the 
middle  of  March-,  with  fome  lnow,  and  froil:  enough  to 
benefit  the  roads  and  travelling.  March  he  fays  began  with 
frsow,  ftormy  and  bitter  cold  3  but  towards  the  latter  end. 
the  weather  was  milder,  and  more  feafonable  for  agriculture, 
juft  begun.  On  the  14.  and  17.  there  was  an  aurora  borealis 

On  the  17.  and  22.  of  March  there  were  like  wife  figns  ol) 
aurora  bore  ales  at  ‘Berlin  3  as  alfo  on  the  23-  of  February . 

At  Upfal  there  was  alfo  a  lumen  boreale  on  the  27.  0: 
February ,  the  3,  15,  and  id  of  March. 

In  April 3  Betna  is  laid  to  have  a  feafonable  feed-time^ 
and  that  the  autumnal  corn,  which  had  efcap’d  the  worm 
(a  calamity  common  in  thofe  parts  as  in  England)  begat 
now  to  fiourifh. 

At  Lunden  they  had  parhelia  on  the  28.  and  29.  0: 
April. 

At  Upminfter  we  had  the  aurora  borealis ,  or  Breaming,  oiu 
the  12.  of  April  in  the  evening. 

In  May  the  obferver  at  Betna  takes  notice,  that  by  tho: 
continual  and  pernicious  heat  of  the  fun  in  this  month,  th« 
corn  was  burnt  up  in  fuch  manner,  as  to  be  a  fad  prefage  go 
an  enfuingfcarcity  and  dearth  of  provifions. 

And  likewife  at  Upjal  and  Berlin  they  mention  greaa 
drought  and  exceffive  heat  of  the  fun.  But  in  iome  parts  ce 
the  month,  the  air  at  Berlin  is  faid  to  have  been  coldifh.  I 
June  the  violent  heats  were  abated,  and  the  leafon  was  mor 
moilt  and  rainy.  The  corn  being  too  fbon  ripe  caus’d  theiM 
harvefi;  to  fallout  at  a  very  unufuai  feafon. 

At  Lunden  and  Berlin  it  was  cold  leveral  days  and  irl 
fome. 

July  was  a  rainy  month  at  Berlin ,  and  in  moft  of  th 
Swedtjh  places  5  at  Fithea  the  leaft.  At  Betna  it  was  vet 
unwelcome  to  the  harveft  people.  There  was  alfo  muc 
thunder  and  lightning  in  molt  of  the  places,  chiefly  ; 
Upfal. 

In  Auguft  the  Dr.  finds  a  greater  agreement  between  ten 
winds  than  in  the  other  months  3  they,  in  moll  of  the  place 
blowing  from  fome  of  the  points  between  the  W.  and  S.  I 
Berlin  and  Upfal  there  was  a  deal  of  rain  5  at  Fithea  thu 
der,  and  at  Betna,  the  beginning  of  the  month  *  being  mi.il 
and  fair,  is  faid  to  be  a  good  feed-time  3  but  it  is  remarke 
that  for  want  of  rain  the  feed  did  not  come  up  well. 
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September  was  -  a  very  rainy  month  in  all  the  Swedijh 
places  3  very  cloudy,  and  fome  mifty  and  fnowy  at  Pithea  j 
but  at  Berlin  better  weather.  At  Lunden  there  was  a  par- 
helion  on  the  i  ith  of  Sept. 

In  Oblober  the  Swedifo  places  had  feveral  aurora  boreales . 
At  Lunden,  on  the  8,  12  and  24.  At  B etna ,  on  the  8,  io» 
i2,  13,  15,  22  and  2 6.  At  Upfal ,  on  the  3,  6,  and  efpe- 
cially  the  8.  And  at  Upminfter ,  the  fame  evening  of  Ohio - 
for  8,  a  very  remarkable  whitifh  lift,  or  girdle,  went  crofs 
the  heavens,  from  weft  by  fouth,  to  eaft  by  north,  about 
half  a  degree  broad  3  which  continued  but  a  little  while, 
and  then  the  whole  hemifphere  was  cover’d  with  ftreaming 
vapours,  emitting  lances  every  where  that  pointed  towards 
the  zenith,  where  they  formed  a  canopy,  fbmetimes  reddifh, 
fometimes  darker,  and  fbmetimes  blazing,  as  if  fet  on  fire, 
and  emitting  lances  every  way,  fo  as  to  make  an  appearance 
like  the  ftar  which  the  Knights  of  the  Garter  wear.  This 
canopy  mov’d  fometimes  fome  degrees  eaftward,  and  then 
would  return  back  again  near  the  zenith.  When  the  vapours 
and  lances  fhoneout  moft,  the  Dr.  obferv’d  a  ftrange  commo¬ 
tion  and  working  in  them,  as  if  fome  large  body  was  behind 
them  and  difturbed  them. 

The  weather  in  this  month  was  rain  and  hoar*froft  in  the 
Swedijh  places,  with  a  deal  of  l’now  at  Pithed  and  Bygdea  5 
a  parhelion  at  Lunden  Obi.  14:  And  the  Betna  oblerver 
faith,  that  the  plenty  of  rain  this  month  caus’d  the  corn  to 
thrive  much  3  and  he  reckons  the  31ft  of  this  month  to  be 
then  the  firft  winter  day  with  them  3  it  being  frofty,  and 
abundance  of  fnow.  At  Berlin  it  feems  to  have  been  a 
dark  and  cloudy  month,  with  irkfome  cold  towards  the  latter 
end. 

At  Lunden  there  were  aurora  boreales  on  the  2,  7  and  8 
of  November  3  at  Betna  the  2  5  at  Lunden  and  Upfal ,  it  was 
cloudy,  foggy,  froft  and  fnow  3  at  Bygdea,  Pithea  and 
Berlin ,  fairer  with  froft  and  fevere  cold.  At  Betna  the 
cold  was  very  intenfe3  the  heavens  very  cloudy  and  mifty. 

In  December ,  there  were  aurora  boreales  at  Lunden  on  the 
5,  7)  8,  9>  *o,  14,  15,  1 6  and  22  day’s 3  and  at  Upfal  on 

the  5  and  6  3  and  at  Berlin  there  were  fignals  of  the  aurora 
boreales  on  the  7  and  12  3  at  Lunden  froft  and  fnow,  cloudy 
and  fogs  3  at  Upfal  fome  cloudy  and  foggy,  and  fometimes  a 
pretty  deal  of  fair  3  at  Berlin  much  froft,  cold,  and  a  great 
norm  of  wind  on  the  23  3  at  Pithea  frequent  inow,  and  fome 
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lair,  fome  cloudy.  Betna  had  moderately  fnow,  but  twice 
more  intenfe  cold,  to  the  great  benefit  of  the  roads  and 
travelling. 

For  the  better  underfbnding  the  proceeding  obfervations, 

4fc  is  to  be  obferv’d,  that  th eLunden  barometrical  obfervations 
were  made  with  a  barometer,  graduated  according  to  EngUJb 
lueafure  into  inches,  and  the  Dr.  iuppofes,  decimal  parts 
of  inches:  But  the  thermometer  he  underdood  not:  The 
Betna  barometer  is  alfo  graduated  in  the  fame  manner  into 
Englijh  inches  and  centefimals.  The  Upfal  barometer  and 
thermometer  were  both  made  by  Mr.  Hauksbee ,  and  confe- 
quently  are  according  to  Englijh  meafure,  the  barometer 
having  inches  and  centefimal  parts,  the  thermometer  as 
before  defcribed.  The  Bygdea  oblervations  had  none  ther- 
mometrical  or  barometrical,  only  a  verbal  account  of  the 
weather,  and  now  and  then  of  the  winds.  The  tithed  obfer- 
vations  had  none  thermometrical  ;  and  thofe  of  the  barome¬ 
ter  feem  to  be  in  inches  and  centefimal  parts. 

Of  Ambergreafe;  by  Tdr.  Neuman.  Phil.  Tranfi  N°  433. 
p.  344.  Tran  fated  from  tioe  Latin. 

TWO  things  in  phyfick  Dr.  Neuman  has  often  been 
judly  and  very  much  furprifed  at;  1.  That  we  have; 
no  certain  accounts  of  fome  fpecies,  which  have  for  a  long; 
time ;  nay,  fome  of  them  for  feveral  ages,  been  ufed  in 
pharmacy  ;  fo  that  in  Europe  alone,  there  is  yearly  confumed 
ieveral  hundred  weight  of  them;  efpecially  of  the  various; 
pxotic  vegetables,  as  myrrh,  gum  atiimee,  car  anna? ,  fanguis 
draconis ,  Jemen  etnas  3  and  feveral  other  fpecies  in  the  other 
kingdoms ;  and  yet  as  to  their  natural  hidory,  native  foil; 
prigin  and  manner  of  production,  we  are  entirely  at  a  lofs;, 
and  our  accounts  of  fome  of  them  are  doubtful,  various! , 
contradictory,  and  generally  by  hearfay  only. 

2.  That  few  pharmaceutic  fubjeCts,  tho’  in  ufe  for  ft 
many  ages  back,  are  hitherto  but  little  known,  as  to  thei. 
frue  compofition  and  condiment  parts,  and  their  peculiar  anc ; 
real  nature  ;  and  that  we  are  ignorant  of  the  demoniirable  , 
feparable  parts  they  may  contain,  not  only  the  vifible,  bu. ' 
^biefly  the  parts  perceivable  by  the  fmell  and  tafte,  and 
which  are  really  active  :  And  that  we  are  at  a  lofs'in  wha  t 
feparable  fubdance,  and  part  of  the  natural  compound  (the  ! 
calPd  a  fimple  by  the  vulgar)  the  effential  charaderiftip. 
which  diicovers  itlelf  by  its  fpecific  fmell,  tade  and  virtue 
does  eminently  refide:  Whereas  the  greateft  part  of  ouu! 

account 
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accounts  is  taken  from  travellers,  merchants,  druggifts  and 
politicians,  who  are  generally  unfkilled  in  medicine  and 
natural  hiftory,  and  from  jefuits,  monks,  foldiers,  failors, 
fiftiermen,  miners,  gardeners,  nay  even  fome  phyficians,  who 
are  not  fufficiently  grounded  in  the  experience  of  true  che- 
miftry  and  demonftrative  phytic :  And  thefe  accounts  have 
been  tranfcnbed,  and  credited 3  and  continue  to  be  fo  dill; 
yet  upon  an  impartial  and  unprejudiced  examination  $  what 
has  hitherto  been  fo  laid,  written  and  credited,  is  found  to  be 
nothing  lels  than  the  real  truth,  but  rather  the  contrary. 
The  blunders  in  pbyfic  as  to  thefe  two  circumftances  are 
fcarce  to  be  imagined,  could  not  feveral  inftances  be  adduced 
to  that  purpofe :  The  Dr.  had  for  fome  years  propofed  to 
himfelf,  and  at  the  fame  time  taken  no  fmall  pains  to  exa¬ 
mine  carefully  the  common  fpecies;  and  the  refult  was,  that 
he  difcover’d  many  truths,  and  expofed  feveral  falfe  accounts 
and  chimerical  notions. 

He  indeed  owns,  that  he  met  with  infurmountable  obfta- 
clesina  great  many  things  relating  to  the  firft  circumftance, 
namely  the  natural  hiftory  ;  partly,  as  he  himfelf  had  not 
been  in  the  native  country  of  thefe  exotic  animals  and  vege¬ 
tables  j  partly  as  the  accounts  of  them  in  books  are  merely 
equivocal,  uncertain  and  entirely  difagreeing  with  their  pre¬ 
parations  5  and  partly  likewife  becaufe  in  many,  efpecially* 
mo  ft  of  the  mineral  fpecies,  it  is  impoflible  to  be  prefent  at 
their  generation  and  manner  of  production,  or  fo  vibbly 
obferve  it,  as  we  may  probably  to  greater  advantage  in  vege¬ 
tables  and  animals }  on  which  account,  he  fo  much  the  more 
ferioufly  applied  himfelf  to  the  fecond  circumftance,  namely 
the  inveftigation  of  the  compofition  of  natural  fubftances,  that 
he  might,  at  leaft  have  a  thorough  knowledge,  as  to  their 
natural  compofnion,  of  the  things  commonly  made  ufe  of  in 
the  fhops,  whether  from  the  Eaft  or  Weft  Indies ,  Europe  or 
„ Africa ;  and  whether  they  be  vegetables,  animals  or  mine¬ 
rals,  or  of  whatever  denomination  they  commonly  are,  before 
they  are  made  into  medicines  or  other  preparations  for  com¬ 
mon  ufe  :  In  this  difquifition  he  efpecially  made  ufe  of  a 
nice  chemical  analyfis,  and  that  the  rather,  as  he  found  the 
methods  by  microleopes,  geometrical  figures,  and  by  pneu- 
matical,  hydroftatical  and  the  other  ufual  ways  of  trial,  not 
only  mamfeftly  infufficient,  but  often  fallacious  5  nay,  of  lit¬ 
tle  fervice  in  phyfico-chemical  or  demonftrative  difquifitions. 
The  fubjeft  of  the  Dr’s  prefent  difquifition  is  ambergreafe, 
commonly  us’d  in  the  fhops ,  has  been  much  and  long 
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difputed,  what  it  properly  is :  And  by  fome  accounts  of  it 
latterly  from  America ,  it  (hould  feem  it  was  certainly  dif- 
cover’d,  what  it  really  is  5  but  as  thefe  accounts  do  not 
agree  with  the  chemical  analyfis  he  made  of  this  matter,  he 
could  not  receive  them  as  deeffive;  and  he  was  therefore 
induced  to  write  the  following  account,  in  order  to  excite  the 
enquirers  into  nature,  both  in  America  and  elfewhere,  to 
gain  farther  certainty  in  this  affair. 

Not  to  enter  into  an  etymological  difquiffiion  of  the  term 
ambrd %  he  thinks  it  fufficient,  that  it  is  now  commonly  ufed, 
and  its  meaning  univerially  underftood  :  And  not  to  mention 
the  feveral  forts  of  amber,  it  is  obfervable  what  Ulyffes  Aldro- 
vandus  affirms  in  his  Muf&um  Metallicum  lib.  3.  cap.  21. 
f.  43 6 ;  that  under  the  general  term  ambra  is  underftood 
the  whole  genus  of  amber  5  and  that  at  this  day  ambergreafe 
is  call’d  by  lome  fuccinum  orient  ale,  as  for  fome  time  back,, 
the  common  amber  has  ufually  been  call’d  fuccinum  occiden — 
tale ,  to  diftinguiih  it  from  the  oriental :  But  it  is  a  thing  well 
known,  that  among  feveral  European  nations,  the  term  ambra 
without  any  adjunct,  denotes  common  amber  $  from  which  1 
obiervation  he  is  induced  to  think  that  the  ancient  ‘ EruJJians ,, 
who  ufed  the  term  ambra  to  denote  both  common  amber  and 
ambergreafe,  had  at  that  time  a  true  idea  of  ambergreafe,  as 
to  its  nature  or  conflituent  parts. 

He  cannot  but  own,  that  confidering  the  many  various 
and  different  opinions  that  formerly  have  been,  and  (fill  are 
entertain’d  about  ambergreafe,  that  produce  of  the  fea,  he: 
ieems  as  if  he  would  plunge  into  a  wide  ocean  of  opinions,, 
and  there  from  fo  many  uncertain  accounts  and  deferiptions 
draw  a  certain  conclufion  :  For,  there  are  doubrlefs  very 
few  things  in  nature,  to  which  fo  many  different  ways  of! 
formation  have  been  aferibed  as  to  this  fubjeff;  and  not 
content  with  the  three  kingdoms,  they  have  devifed  twoi 
more,  in  which  they  have  chaffed  it,  as  the  aerial  and  marine  5 
tho’  the  whole  fea  with  all  its  contents  be  reducible  to  any  ofs 
the  three  common  kingdoms  of  nature,  the  mineral,  vege-1 
table  or  animal. 

Oelven  is  the  only  one,  as  far  as  the  Dr.  knew,  who  claffed 
ambergreafe  m  the  aerial  kingdom,  taking  it  for  a  meteor,  or 
Something  generated  in  the  air;  and  this  manifeftly  ablurdl 
opinion  he  endeavours  to  fupport  by  feveral  reafons,  which \ 
notwithftandmg  are  of  no  great  weight ;  bolides,  that  it  is 
fufficiently  confuted  from  the  weight  of  ambergreafe,  which 
fomeumes  amounts  to  100  pounds,  and  from  its  iubftance, 
and  the  composition  of  its  effential  parts..  Many 
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Many  have  recourfe  to  the  animal  kingdom,  yet  without  en- 
i  tirely  quitting  the  aerial  :  for,  they  hold  that  ambergreaie  de~ 

;  rives  its  origin  from  luch  creatures  as  fly  in  the  air,  tho*  this  again 
<  be  with  a  remarkable  difference,  which  divides  them  into  two 
clafles  3  the  firft  fuppofes  ambergreaie  to  be  the  dung  of 
(  birds,  and  they  are  led  into  this  opinion  from  the  becks,  claws, 
and  other  parts  of  thefe  creatures  being  found  therein  :  nay, 
they  delcribe  the  very  bird,  affirming  it  to  be  as  big  as  a  goole, 
with  beautiful  and  fpotted  plumes,  and  in  the  Maldivian  language 
call '  &  Anacangripafqui,  and  in  that  of  Madagafcar ,  Afchibobuck . 
Ferdinandus  Lopez  de  Caftagneda ,  lib.  4.  cap.  35.  and  others 
are  of  opinion,  that  this  bird  eats  leveral  fragrant  herbs,  and 
depofits  its  precious  dung  upon  the  rocks  in  and  about  the  fea  3 
which  dung  after  being  digefted  and  conceded  by  the  fun  in 
the  day  time,  and  depurated  by  the  moon  in  the  night,  and  con- 
fequently  ripened,  prepared,  and  perfected  by  both  luminaries 
into  ambergreaie  3  and  afterwards  in  ftormy  weather  waih’d  off 
by  the  waves,  is  carried  floating  into  the  fea  3  and  at  length, 
either  driven  aihore,  fuch  as  it  was  wafh’d  from  the  rocks, 
or  fwallowed  by  whales  3  who,  being  unable  to  digeit  it,  do 
generally  throw  it  up  again  in  a  fhort  time. 

The  other  opinion  on  ambergreaie  is,  that  it  is  produced  by 
bees,  and  that  it  is  their  wax  3  of  this  opinion  chiefly  is 
Denis,  Rec.  des  Mem.  &  Confer en. fur  les  Arts  &  les  Sciences 
1672.  M.  Aug.  p.  in.  It .  Mediferi  Cofmograph .  Lorn.  1.  p.  101. 
It.  Ejus  deferiptio  infulce  Madagafcar ,  cap.  6.  p.  43.  It.  Odo~ 
ardus  Barbofa.  It .  An  dr.  Tevet.  and  Franc.  Belloforefius . 
Monconys  in  Itinerar .  fuo  Edit.  Par  if.  en  fuite  de  la  1.  par  tie, 
P •  143.  It.  Edit .  Londinenf  p.  71.  Lemery ,  traite  univerf 
des  drogues  fimples .  And.  Pomet,  foifi.  generale  des  drogues , 
cjP.  2.  lib.  1.  p.  57.  if  not  the  greateft  part  of  the  French  nation  : 
Both  opinions  agree  in  mod  particulars,  as  that  the  amber¬ 
greaie  is  wafh’d  off  from  the  rocks,  that  it  is  digefted  and  con- 
cocfed  by  the  fun,  &c.  and  that  they  only  differ  in  that  the 
one  fpecifies  bees,  the  other  birds  3  the  one  bees  wax,  the 
other  the  excrements  of  birds  :  vet  both  i'uppofe  them  winged 
animals  :  The  fum  of  the  latter  opinion  is,  that  there  is  a  cer¬ 
tain  kind  of  bees  in  thole  places,  where  ambergreaie  is  ufually 
found  3  that  thefe  bees  make  their  hives  upon  the  rocks  and 
about  the  lea-fhore,  (but  others  propoie  the  matter  more  iub- 
tily,  by  laying,  that  the  bees  do  not  make  their  hives  upon, 
bur  below  the  rocks,  namely,  in  their  caverns  from  whence 
the  waves  of  the  lea  walk  them  oft  in  the  fame  manner  as  they 
did  the  excrements  of  the  birds  3  and  they  a  rtf  afterwards  di¬ 
gefted, 
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gelled,  attenuated,  toafled  and  alter’d  in  fuch  a  manner  by  the 
continual  agitation  of  the  waves,  the  acceffion  of  the  fait  water, 
and  the  co -operation  of  the  fun,  as  at  length  to  become  am. 
bergreafe,  and  under  this  form  thrown  out  upon  the  iliore : 
The  (ticklers  for  this  opinion  endeavour  to  eftabli fb.  it  farther 
from  that  white,  tenacious  and  vifcous  lubftance*  that  is  uiua  lly 
precipitated  from  the  eflence  of  ambergreafe,  and  which  they 
take  to  be  fbmething  waxy. 

That  both  thefe  opinions  are  falfe  is  plain  from  the  following 
circumflances.  i.  A  lufficient  quantity  of  ambergreafe  is  found 
in  thefe  places,  where  there  are  neither  birds  nor  bees,  i.  And 
even  where  there  are  few  or  no  rocks.  And  3.  where  thefe  rocks 
have  neither  excrements  of  birds,  nor  bees-wax. 

In  particular  3  that  the  opinion  on  the  excrements  of  birds  is; 
falfe  and  erroneous,  does  moreover  appear  from  the  following 
particulars.  1.  The  parts  of  birds,  lometimes  found  in  amber¬ 
greafe,  are  not  the  bills  or  claws  of  geefe,  but  only  Imall  and  I 
£ne  particles.  2.  It  does  not  appear  how  the  bills,  claws,  &c.  oft 
other  birds  fhould  pafs  into  the  body,  or  excrement  of  thefe.  3  .The 
eating  of  fragrant  herbs  does  by  no  means  produce  a  fragrant:  1 
dung.  4.  It  is  contrary  to  univerfal  experience,  that  the  fum 
fhould  by  digeftion  give  a  fragrant  fmell  to  luch  excrements  ;  j 
on  the  contrary,  it  rather  caufes  and  promotes  putrefaction  ;  by  i 
which  means  there  is  produced  not  the  fragrant  fmell  of  amber-.  i 
greale,  but  a  naufeous  ungrateful  flench  3  efpecially,  if  there? 
is  a  great  collection  of  foft  excrements,  as  there  is  often  large? 
and  vifeid  mattes  of  amber  3  or  even  the  fun  extraCis  the  fra¬ 
grant  particles,  when  fmaller  maffes  of  dry  excrement,  fuch  as 
that  of  feveral  birds,  are  expofed  to  its  beams  3  fo  as  at  length 
to  appear  quite  dry,  like  a  lean  earth.  5.  This  dung  of  birds  1 
in  its  greatelf  part,  if  not  diflblved  by  the  waves,  would  at  lead  I 
be  divided  into  minuter  parts,  tho*  never  lo  Itrongly  irradiated  f 
by  the  fun  and  moon.  6.  We  are  not  to  fuppole  that  the  waves  j 
would  wait,  till  the  excrements  were  fufficientiy  concoCted  and  j 
digefted  by  the  fun  and  moon,  hut  wafh  away  indifcriminately1  it 
both  the  frefh  and  digelfed  excrements  3  and  the  former  would  j 
the  more  readily  be  di&olved  and  diflipated  in  the  water  3  but  l< 
then  whence  could  we  have  thele  large,  uniform  iblid  pieces  of  ir 
amber,  as  fometimes  to  weigh  a  quarter  of  a  hundred,  half  a 
hundred,  nay,  a  whole  hundred  weight.  7.  Such  as  fifh  fotr 
amber,  know  of  no  fuch  birds  and  their  excrements.  8.  Should  jl: 
we  conclude  from  the  bones,  bills  and  claws  of  birds,  found  ienh 
ambergreafe,  that  it  is  their  dung,  we  might  equally  infer, r,c< 

thai  t 
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that  it  is  the  excrement  of  fhell  fidi  and  other  fi flies  $  fince 
many  parts  of  thele  are  found  therein.  9.  The  fubdance  and 
natural  compofition  of  ambergreale,  nay,  in  fine,  its  chymical 
analyfis  contradidl  this  opinion  5  fince  it  yields  no  figns  of 
excrements. 

And  this  may  alfo  ferve  to  confute  the  other  opinion  about 
bees-wax  :  for  1.  No  fuch  kind  of  bees  and  bee-hives  have  been 
mentioned  by  any  one,  either  in  AJia  or  America ,  excepting 
tDenis  and  Moncony s>  and  fuch  as  take  their  relations  on 
trud.  2.  Suppofing  never  fo  many  bee-hives  in  the  rocks  near 
the  fea,  every  one  knows  that  honey  is  apt  to  difiolve  or  gra** 
dually  run  in  water,  even  tho’  it  flood  immoveable  and  leaking 
therein ;  but  much  more  fo  Ihould  it  be  dirred  and  agitated,  as 
mud  be  the  cafe  in  a  flormy  fea.  5.  Conlequently  this  honey 
could  by  no  means  become  more  lolid,  firm,  and  compa£l,  much 
lefs  be  collected  into  that  large  uniform  mafs  like  ambergreafe* 
4.  The  honey  thus  didolved  and  walhed  away,  we  fhould  have 
nothing  left  but  empty  honey  combs.  But  where  do  we  ever 
find  parts  of  fuch  figure  in  ambergreafe. 

‘Borelli,  it  is  true,  Obfervat .  Med.  ‘Phyf.  Cent *  IV*  Ob - 
fervat.  66.  rejoins,  that  thele  honey-combs  are  afterwards  fill’d 
with  feveral  things  from  the  fea,  and  fo  become  fmooth  and 
firm  :  But  this  is  a  giving  up  the  origin  he  contends  for,  viz. 
That  ambergreafe  is  derived  from  bees  only,  fince  the  honey¬ 
combs  could  not  be  “filled  with  any  wax  from  the  lea,  nor  for* 
tuitoully  with  ambergreafe  $  but  if  we  are  to  fuppofe  them  filled 
with  any  matters,  which  yet  remains  to  be  proved,  they  mult 
be  of  different  natures,  according  as  this  or  the  other  thing 
happens  to  lodge  therein  :  And  mud  all  tbefe  different  fub«* 
da  nces  be  inlenfibly  converted  into  true  ambergreafe  ?  Strange 
notions  indeed.  5.  But  fhould  any  one  object,  that  the  wax  is 
collected  into  one  mafs  by  the  heat  of  the  fun,  the  anfwer  is  i 
This  does  not  appear  from  experience,  be  the  honey' combs 
never  fo  much  expoied  to  the  lun.  And  fuppoiing  the  wax 
thus  colledled  into  a  mafs,  yet  it  would  have  a  uniform  ap¬ 
pearance,  and  remain  of  that  appearance,  which  does  not 
agree  with  ambergreafe  in  its  variety,  appearance,  and  relation. 
6.  Wax  never  of  itfelf  takes  fire,  before  it  is  melted  $  but  this 
ambergreafe  does.  7.  Wax  and  honey  have  and  retain  their 
Ipecific  imell,  which  does  not  at  all  agree  with  that  of  amber¬ 
greafe.  8.  Chemidry  alone  evinces,  that  in  examining  amber- 
greaie,  it  gives  no  figns  of  honey  or  any  waxy  fubdance  ♦  nor 
can  M.  Lemery  himfelf,  in  loc.  chat.  &  in  ejus  curju  Cfoymi#% 

Vol.X.  1.  IC  prove 
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prove  that  white  and  vi'fcous  matrer  which  precipitates  in  the 
‘effence  of  ambergreafe,  and  on  which  he  principally  builds, 
provided  he  examine  it  more  accurately,  to  b  a  waxy  matter. 
Dr  Ktempfer  in  his  Amanitat.  exottc.  p.  692,  633.  <U4>  *no 
himfdf  was  in  India ,  plainly  centradifts  rheie  authors ;  espe¬ 
cially  if  they  add  this  grofs  circumftance,  namely,  that  there 
has  been  ambergreafe  found  with  crude  honey  in  it  :  For,  lays 
be,  ‘  All  the  modern  French  authors  are  miftaken,  who  follow 
*  Merits  in  this  matter. 

To  come  now  down  to  the  vegetable  kingdom  :  Syhaticus. 
in  PandeB.  affirms  that  ambergreafe  is  a  gum  5  but  this  opi¬ 
nion  is  fhortly  confuted  by  only  confidering  its  compofition  and 
conftituent  parts  5  it  neither  (hews  itfelf  a  gum-rofin,  fome  parr 
of  which  at  leaf!:  fuffers  a  folution  in  water  ;  nor  much  lefs  a* 
pure  gum,  which  fhould  diflfolve  entirely  in  water  :  But  thei 
contrary  rather  plainly  appears  in  ambergreafe  5  confequently  it 


is  no  ways  gummy. 

Others  hold  ambergreafe  for  a  rofin,  Alexand.  Geraldim 
in  Itinerar.  fuo  ad  Pont  if.  Leo.  X.  ex  Libavio  lib .  IV.  Sin¬ 
gular.  cap.  2.  in  Scholiis  p.  320  a  2)no.  Soy  hi  Vide  Phih 
Lfranf.  No.  97.  p.  61 13  and  feq .  or  for  a  balfamo-refinoui; 
matter  of  certain  unknown  trees  near  the  fhore,  from  which  ill 
trickles  and  runs  down  into  the  fea  ;  where  floating  about,  is 
is  iaturaied  with  falt-water,  and  at  the  fame  time  digefted  byv 
the  fun,  and  at  length  conceded  into  true  ambergreafe.  Buu 
this  opinion  favours  much  of  the  fable  :  Becaufe,  1,  Such  treees 
fhould  be  planted  very  near  the  lea,  if  the  rofin  muli  trickle! 
down  into  it:  2.  They  muft  ftrike  their  roots  very  deep, 
left  from  their  nearnefs  to  the  fea,  they  fhould  be  undermin’d 
or  quite  overturn’d  and  wafh’d  away  by  the  continual  beating 
of  the  waves  upon  them.  3.  If  each  trickling  drop  or  littLL 
mafs  fhould  fall  into  the  fea,  and  be  immediately  furrounded 
by  the  water,  their  union  into  large  lumps,  fuch  as  ambergreafe 
is  found  in,  would  become  very  difficult,  if  not  impoffible  :|; 
and  it.  is  triffling  to  call  in  the  affiftance  of  the  falt-waterr 
the  digeftion  and  conco&ion  of  the  fun  in  that  troubled  and 
cold  element,  the  fea,  4.  Sailors,  and  fuch  as  fifh  for  amber 
greafe,  whether  natives  or  ftrangers,  in  the  places  where  it  i 
found,  know  nothing  of  thefe  trees;  as  the  celebrated  Geo 
Eberbard  Rtimpffius  has  alfo  abundantly  fhewn.  Valentin  1 
OEIndifche  Sendfchreiben  fib  N°  XI.  p.  5.  ]n  fine  it  1 
not  mixing  with  exprds’d  oils,  and  fcveral  other  things’maa- 
m  re  lily  fhews  that  it  is  no  vegetable  rofin. 
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-Aoerhoes,  in  Colliget.  cap.  $6.  affirms,  that  ambergreafe  is 
a  fpecies  of  camphire  ;  but  as  he  did  not  underhand  what 
camphire  was  5  and  as  they  greatly  differ  in  volatility,  folubi- 
lity,  colour,  fmell,  and  in  feveral  other  properties,  they  malt 
be  as  oppofite  as  light  and  darknefs. 

Others  on  the  contrary  hold  ambergreafe  for  the  produce  of 
a  certain  fruit,  (Nic.  Monard.  de  fimplicibus  Medicam.  Edit . 
PlanttH,  jintv.  p.  13.)  which  the  whales  are  fond  of  and  fwal- 
low  down,  and  from  which  there  is  generated  in  their  bodies  a 
perfeff  ambergreafe  5  but  this  chimera  deferves  no  anfwer. 

Julius  Cat  far  Scaliger  and  Serapius  {Jufti  Fidi  Klobii 
ambr<te  hifi'P .  18.)  took  ambergreafe  for  a  fpecies  of  mufhroom 
growing  at  the  bottom  of  the  fea,  from  which  at  length  loofen’d, 
it  floated  on  the  furface,  and  was  thrown  out  on  the  fhore  5 
but  this  opinion  refutes  itfelf  5  becaufe,  there  is  no  mufhroom 
without  fbme  diftingui filing  charafleriftic  form  $  a  circum- 
flance  that  ill  agrees  with  ambergreafe. 

Libavius  lib.  4.  fingula/ium  cap  1.  and  Weckerus  in  fpeciali 
lib.  feffi  2.p.  79.  It.  Sylvaticus  in  Fandeffi.  take  ambergreafe 
for  the  froth  of  the  fea :  But  the  following  circumftance 
alone  is  fufficient  confutation;  namely,  that  in  thofe  places, 
where  the  fea  foams  moll  violently,  or  where  its  froth  is  in 
greateft  plenty,  there  no  ambergreafe  at  all  is  found  3  which, 
were  their  hypothefis  true,  fhould  be  moft  plentiful  there. 

Hieronymus  Cardanus ,  de  fubtilitat.  p.  284.  takes  amber  for 
fperma  ceti :  But  how  widely  they  differ  is  fufficiently  evi¬ 
dent  to  every  one. 

Eicbftadius%  in  lib.  de  confeEl .  alkermes  cap *  12.  and  Fra- 
gofus  in  lib.  de  medicam.  ex  India  in  Europ.  delatis  cap.  de 
ambarop.  89.  affirm  that  ambergreafe  is  the  liver  of  fome 
fifh :  But  every  body  knows,  that  the  liver  has  its  capfula  or 
parenchyma ,  and  confifts  of  filaments  of  veins  and  arteries, 
which  are  by  no  means  found  in  ambergreafe  3  not  to  mention 
that  what  is  got  by  diflillation  from  a  liver  is  quire  different 
from  what  ambergreafe  yields. 

Mofl  who  are  fticklers  for  the  marine  kingdom,  as  it  is 
called,  were  of  opinion,  that  ambergreafe  is  produced  from 
fifties  5  yet  thefe  again  run  into  various  opinions,  reducible 
to  three  general  clafles,  which  afterwards  fubdivide  into 
leveral  fmaller  branches. 

To  give  fome  idea  of  this  matter.  1,  Some  affirm  that 
ambergreafe  is  manifeftly  generated  in  fifties.  2.  Others 
with  more  reafon,  that  fifties  fwaiJow  it  floating  on  the  fea. 

£  z  s  In 
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In  fine,  thefe  of  the  third  clafs  determine  nothing  on  eithei 
fide,  and  only  affirm,  that  ambergreafe  is  found  in  fifties  : 
but  whether  generated  in,  or  only  fwallowed  by  them,  they 
mention  not.  From  thefe  three  principal  opinions  have 
afterwards  arofe  feveral  fubdivifions,  as  to  the  fifties,  the 
fwallowing  and  the  produ&ion  of  ambergreafe  5  fome  affirm¬ 
ing,  that  it  i;s  founa  in  the  larger  fifties  only  5  but  others,  in 
the  fmaller  too 5  fome,  hath  is  found  in  all  forts  of  whales 5 
others  on  the  contrary,  in  a  certain  fpecies  of  them  ;  tho’ 
thefe  again,  differ  as  to  the  denomination  of  this  fpecies. 
The)  likewife  differ  as  to  the  fwallowing  of  it :  For,  fome 
affirm  that  it  is  greedily  fwallowed  by  all  forts  of  fifties  5  but 
others,  by  one  fpecies  only;  fome,  that  fifties  die  of  it  ;  but 
others,  that  it  does  them  no  hurt 5  fome,  that  it  is  foon 
thrown  up  again,  after  being  fwallowed  5  others  that  it  is 
thrown  out  with  the  fceces:  And  others  further  contend  that 
Jt  is  likewife  devoured  by  other  animals.  And  thus  in  like 
manner  there  are  no  lefs  different  opinions  as  to  its  produc¬ 
tion  5  both  as  to  the  manner  and  place  where  ;  and  whether 
It  bean  excrement,  or  recrement,  &c. 

The  Dr.  only  touches  upon  the  chief  of  thefe  different 
opinions,  oinking  it  both  needle is  and  of  little  ufe  to  con- 
fider  each  in  order. 

The  celebrated  Rumpffius  in  loc.  citat.  Valent ini  jub  N°  8. 
j>.  50.  in  his  letter  from  the  iftard  of  Amboina  to  M.  tfen 
Rhyne,  and  which  is  verified  by  Gabriel  Nakke  and  others, 
fays  exprefsly,  that  not  only  the  larger  whales,  but  likewife 
fmaller  fifties  and  even  birds  and  boars,  and  fome  likewife 
mention  foxes,  do  very  greedily  fwallow  proportionable 
pieces  of  ambergreafe,  where  they  can  come  at  it,  which 
they  afterwards  throw  up  again :  and  hence  tie  fays  it  is,  that 
there  have  been  fuch  various  opinions  about  ambergreafe  5 
feme  aferibing  its  produ&ion  to  whales,  and  others  to’  hogs  5 
tho’  it  is  only  fortuitoufty  found  in  them,  as  having  been 
fwallowed  by  them. 

Of  fuch  as  hold,  that  ambergreafe  is  found  only  in  one  fort 
of  fifh,  and  in  a  certain  fpecies  of  whales;  fome  who  call  this 
fifh  azel  (  Gefner  de  aquatil.  quidern  de  cetis  diverts 
lib,  4.  p.  204*3  affirm,  that  it  very  greedily  fwallows  it,  but 
foon  after  dying  of  it,  it  is  carefully  fought  for  by  the  fifhermen 
Others  call  this  fifh  Mokos  (K<empferi  Amoenitat.  emit,  fqf- 
cicul.  3'  p>  635.)  and  resale  that  it  is  upwards  of  three  or  fouri 
fathoms  in  length  3  that  it  lives  in  the  Baft-lndieS,  and  is 
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taken  about  Japan.  Others*  as  M-  Andr.  Cleyer,  who  liv’d  a 
long  time  in  the  Baft  Indies ,  call  this  fifh  cetum  ambrophagum , 
or  the  ambrivorous  whale  5  and  the  fa  id  M.  Cleyer  fent  M. 
Mentzelius  a  draught  of  it  •  which,  together  with  M.  Cleyer* s 
account,  was  publifh’d  Ann.  VIII.  j Dec.  2.  of  the  obfervations 
of  the  Academy  Nature  Curioforum.  Others  affirm,  that  it 
is  from  a  whale  of  the  Lamia  kind,  Valentini  Oft-indifche 
Sendfcbreiben  p.  50.  and  others  again,  as  Mr.  Dudley ,  imagine, 
that  ambergreafe  is  folely  produced  from  the  fperma  ceti 
whale. 

Many  who  efpoufe  neither  fide,  affirm,  that  ambergreafe  is 
generally  found  in  all  forts  of  fifhes,  and  not  in  any  one  par¬ 
ticular  fort  5  nor  do  they  decide  the  controverfy,  whether  it  be 
fwallowed  by,  or  generated  in  them ;  only  in  this  they  differ, 
that  they  do  not  affign  for  it  one  and  the  fame  place  in  the 
fifh:  For,  fome,  and  that  the  greateft  number  affirm,  that 
it  is  contained  in  the  whale’s  ftomach ;  others,  in  the  intef- 
tines  5  whence  it  is  that  fome  of  thefe  affirm,  that  the  whales 
throw  up  the  amber  ;  but  others,  that  they  difcharge  it  with 
the  faces :  All  thefe  opinions,  however,  come  to  the  fame 
thing,  and  tacitly  agree  5  viz.  that  ambergreafe  is  not  gene¬ 
rated  in,  but  rather  fwallowed  by  fifhes:  Since  it  is  felf~ 
evident,  that  whether  a  thing  be  difeharged  by  the  mouth 
or  anus*  it  muft  needs  previouily  have  been  in  the  ftomach  5 
and  what  is  difeharged  at  the  mouth,  does  certainly  come 
from  the  ftomach:  If,  therefore,  the  ambergreafe  in  the 
ftomach  be  not  thrown  up,  but  retain’d,  then  it  may  natu¬ 
rally  pals  farther  into  the  inteflines,  and  at  length  be  quite 
difeharged  :  And  it  caufes  no  real  difference  whether  it  be 
found  in  the  'ftomach  or  inteftines ;  or,  whether  it  be  dif~ 
charged  upwards  or  downwards:  It  is  a  thing  well  known, 
that  naturally  there  is  nothing  in  the  ftomach  but  liquid 
juices  5  on  the  contrary,  every  thing  elfe,  efpecially  the  iolid 
and  compaff  iubftances  muft  neeeffarily  enter  by  the  mouth , 
and  fo  be  fwallowed  down:  If  ambergreafe  therefore  be 
really  found  in  the  ftomach  or  inteftines  of* a  whale,  it  is  un- 
reafonable  to  imagine,  that  it  was  naturally  produced  th^re: 
Is  it  not  rather  more  agreeable  to  nature,  that  this  fubftince 
be  by  no  means  generated  in  this  animal,  but  originally  ex- 
ifting  without  it,  and  afterwards  fwallowed  as  food  ?  Since 
many  credible  authors,  tho’  they  differ,  one  in  affirming  that 
it  is  thrown  up  by  whales;  another,  that  it  is  difeharg’d  by 
the  anus?  a  third,  that  it  is  found  in  the  ftomach :  and  a 

fourth 
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fourth,  in  the  inteftines  5  yet  they  agree  in  this  circum fLance,  as 
a  certain  and  undoubted  truth,  that  ambergreafe  is  fwallow’d  by 
fifties,  and  by  no  means  generated  in  them. 

The  aforefaid  circumftances  however,  as  that  ambergris  has 
been  difcharged  by  whales  both  upwards  and  downwards,  and 
that  fome  of  it  has  been  found  in  the  ftomach  and  inteftines, 
have  betrayed  feveral  into  the  miftake,  efpecially,  the  inhabi¬ 
tants  of  Madagafcar ,  as  alfo  many  fifhermen  and  failors,  that 
ambergreafe  is  nothing  other  than  the  excrement  of  the  crea¬ 
ture.  The  Japonefe  in  their  own  language  call  that  found  in 
fifhes,  or  dilcharged  by  them,  Kufura  no  fuu  (Ktftnpf.  in  loc, 
citat.  p.  635.)  which  is  faid  to  denote  the  dung  of  whales. 

To  affirm  that  ambergris  is  the  excrement  or  dung  of  whales, 
becaule  difcharged  by  them,  feems  not  conclufive  5  as  is  mani- 
feft  from  the  following  inftance :  Running  mercury,  or  pills  of 
regains  of  antimony,  call’d  the  perpetual  pills,  are  fuccefftvely 
taken  and  difcharged  by  10,  20  or  more  men  5  one  difcharges 
them  immediately  ;  a  fecond  retains  them  a  longer  time,  and  a 
third  probably  dies  with  them  5  as  the  Dr.  oblerved  in  giving 
mercury  in  the  Iliac  paffion  :  Now  if  both  the  mercury  and  pills 
were  either  dilcharged  or  found  in  the  body,  a  pure  mercury 
and  pure  regulus  of  antimony,  no  one  therefore  would  take 
them  for  any  animal  matter,  or  call  them  an  animal  excrement : 
The  fame  thing  alfo  holds  of  the  deglutition  and  iublequent 
ejefiion  of  ambergris.  It  is  here  iufficient  to  obferve,  that  am¬ 
bergris  is  a  foreign  body,  floating  upon  the  fea,  which  fifhes  do 
greedily  fwallow  down,  as  a  tidbit  $  in  the  manner  as  mufh- 
rooms,  truffles,  $$c.  are  l'wallowed  by  men,  but  difcharged 
again  indigefted  :  That  ambergris  is  fomething  foreign  to  fifties 
and  indigeftible,  appears  from  feveral  relations.  The  above- 
mentioned  fi/h,  azel,  is  exprefsly  faid  to  be  fond  of  ambergris,, 
and  to  die  of  it  Ihortly  after  $  but  to  inlift  only  on  what  is  gene¬ 
rally  related fillies  difcharge  the  ambergris,  they  have  1'wal- 
lowed  down,  either  at  the  mouth  or  anus  j  and  it  is  an  un¬ 
doubted  truth,  that  it  is  very  rare  to  find  any  ambergris  in  the 
ftomach  or  inteftines  of  fifhes.  Monardes  iomewhere  relates, 
that  in  his  time  in  the  Canary  Iflands,  100  lb.  weight  of  am’- 
bergris  was  found  in  the  inteftines  of  a  whale  5  and  that  from 
that  time  a  great  number  of  whales,  fmail  and  great,  were  kil— 
Jed,  but  no  ambergris  found  in  them.  To  this  the  Dr.  adds, 
.eral  hundreds  of  whales  there  is  no  ambergris,  and! 
that  what  is  fometimes  found  in  them,  was  either  fwaliowed  a 
little  before,  or  cafually  retained  there  thro’  its  comparer  bulk 
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or  fome  other  Impediment,  if  not  difeafe,  whereby  it  was  inca¬ 
pable  of  pafiing  the  inteftines  and  being  difcharged. 

It  therefore  remains  an  undoubted  truth  that  ambergris  is 
fwallowed  by  feveral  forts  of  fifties,  but  in  particular,  by 
whales ;  that  it  is  afterwards  difcharged  either  by  the  mouth  or 
anus  5  or  fometimes  alio  retained  in  their  bodies,  and  after 
death  found  either  in  the  ftomach  or  inteftines  $  as  all  thele  cir- 
cumftances  have  for  a  long  time  back  been  unanimoufly  verified 
by  leveral  perions  of  undoubted  credit But  we  are  not  thence 
to  conclude,  that  ambergris  is  produced  in  the  ftomach  or  intef¬ 
tines  of  thefe  fifties  5  or  becaufe  it  has  for  fome  time  been  re^- 
tained  in  their  bodies,  that  therefore  it  is  fome  animal  matter, 
referable  to  the  animal  kingdom* 

The  laft  opinion,  reducible  to  this  head,  makes  ambergris 
an  animal  recrement,  and  that  of  the  whale  kind  3  or,  a  matter, 
produced  in  the  whale,  as  fomething  peculiar  to  it  5  in  the  fame 
manner  as  caftor,  mufk,  civet,  bezoar,  &c.  in  other  animals. 

A  Continuation  of  the  Account  of  Ambergris  $  by  the  fame * 
Phil.  Tranf.  N°  434.  p.  37 1.  Tranjlated  from  the  Latin. 

IN  Rhil.  "Tranf.  N°  385.  and  387.  are  publifhed  two  parti¬ 
cular  accounts  of  ambergris,  tranfmitted  to  the  Royal  So¬ 
ciety  from  America ;  the  one  by  Mr.  Roylfton ,  and  the  other  by 
Mr  .Dudley:  Dr.  Neuman  here  only  gives  a  fummary  of  both 
thefe  accounts. 

1.  Ambergris,  according  to  Mr.  i Dudley  is  found  only  in  the 
fperma  ceti  whale. 

2.  It  confifts  of  balls  or  globular  bodies,  of  various  fizes, 
from  about  3  to  12  inches  diameter,  each  bail  weighing  from  1 
and  |  lb.  to  22  lb. 

3.  Thefe  balls  lie  loofe,  in  a  large  oval  bag  or  bladder, 
3  or  4  foot  Jong,  and  2  or  3  feet  deep  and  wide,  and  almoft  in 
the  form  of  an  ox’s  bladder,  only  the  extremeties  more  acute, 
and  refembling  a  black-fmith’s  long  pair  of  bellows. 

With  4.  A  fpout  running  into,  and  thro’  the  length  of  the 
'penis.  Beftdes 

5.  A  duff  or  canal,  opening  into  the  other  end  of  the  bag  • 

and 

6.  Proceeding  from  the  region  of  the  kidneys. 

7.  This  bag  lies  juft  over  the  teftes ,  which  are  above  a  foe* 
long,  and  is  placed  lengthwife  at  the  root  of  the  penis ,  ab  at 
4  or  5  foot  below  the  navel,  and  3  or  4  foot  above  the  atius. 
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8.  This  bag  is  almoft  full  of  a  deep  orange-colour’d  liquor: 
not  'quite  fo  thick  as  oil,  and  fmelling  ftrong,  or  rather  ftronger. 
of  the  fame  fcent  with  the  balls  of  ambergris,  which  float  and 


lvvim  loofe  therein.  _ 

9.  The  infide  of  the  bag  is  very  deeply  tinged  of  the  lame 
colour  as  the  liquor,  which  may  alfo  be  found  in  the  canal  ol 
the  D°tliS» 

,0.  The  balls  feem  to  be  pretty  hard,  while  the  whale  is 
alive,*  fince  there  are  frequently  found,  upon  opening  the  bag, 

1 1.  Lar^e  concave  fhells  of  the  lame  fubftance  and  confidence 
with  the  balls  themfelves,  that  have  fealed  off  from  them. 

12.  And  the  balls  themielves  feem  to  confift  entirely  of  fuch 
diftinft  coats,  inclofing  one  another,  like  the  coats  of  an  onion. 

13 .  The  number  of  balls  never  exceeds  4  in  a  bag,  accord¬ 
ing  to  Mr.  Atkins  5  who  affirms  that  in  a  bag,  where  he  found 
one,  that  weighed  21  pounds,  the  Jargeft  he  ever  faw,  there  was 

no  other.  _  ’  . 

14.  The  whale  men  obferve,  that  only  the  old,  well  grown 

and  male  whales,  contain  ambergris:  Yet  at  the  lame  time 
Mr.  Atkins  relates, 

15.  That  he  never  faw,  nor  certainly  heard  of  a  fperma  cett 
female,  taken  in  his  life,  the  cows  of  that  fpecies  being  much 
more  timorous  than  the  males,  and  almoft  impoftible  to  come 
at,  unlefs  when  haply  found  a-lleep,  or  detain’d  by  their  calves 
This  is  certain,  the  boats  can  never  come  near  them,  whet 
they  are  awake,  being  very  fhy  and  fearful :  Befides,  Mr.  At< 
kins  affirms, 

1 6.  That  to  one  fperma  cett  whale  that  has  any  of  thefh 
balls,  there  are  two,  that  have  nothing  of  the  abovemention’e 
deep  orange-colour  d  liquor  in  their  bags  $  and  in  fine, 

17.  Mr.  ‘Dudley  in  the  very  beginning  of  his  account,  boafts 
that  after  fo  long  an  incertainty  about  ambergris,  he  at  length 
difeovered  this  fecret  of  nature  to  be  no  other  than  an  anima, 
production,  generated  in  the  body  of  th z  fperma  ceti  whale,  11 
the  fame  manner  as  mufk,  $§c.  in  other  animals.  And  abou 
the  end  of  his  account  he  lays,  I  hope  the  Royal  Society  wil 
alcribe  to  me  the  honour  of  the  diicovery,  or  at  leaft  that  0 
the  afeertaining  the  origin  and  nature  of  ambergris  :  Yet, 

18.  A  little  before  he  owns,  that  he  dares  not  pretend  tir 
give  his  own  opinion  upon  the  point,  but  contents  himfelf  with 
relating  matter  of  fa£h 
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19.  The  greateft  part  of  which  account  he  had  from  Mr.  At* 
kins ,  who  u fed  the  whale-fifhery  for  io  or  12  years  together, 
and  from  fome  other  whalemen. 

The  furn  of  Mr.  Boylfton*  s  account,  confids  of  the  following 
particulars. 

That  ambergris  is  found  in  no  other  than  the  fperma  ceti 
male  whale  5  and  in  one  about  20  pounds,  more  or  lefs,  of  that 
drug.  That  it  is  foarcely  found  in  one  of  a  hundred  of  them. 
That  it  is  contained  in  a  cyftis  or  bag.  That  they  have  fome- 
times  found  this  bag  empty,  and  yet  entire.  That  this  bag  is 
no  where  to  be  found  but  near  the  genitals  of  the  fi lh.  That 
the  ambergris,  when  firft  taken  out,  is  moid,  and  of  an  exceed¬ 
ing  drong  and  offenfive  fmell.  But  whether  ambergris  be  natu¬ 
rally  or  accidentally  produced  in  this  fifh  ;  he  leaves  it  to  the 
learned  to  determine,  £ftc.  in  fine  that  he  had  his  account,  only 
from  the  fi/hermen  or  whale-men. 

From  all  which,  it  appears;  1.  That  the  2  accounts  above- 
mention’d,  agree  in  fome  refpe£fs  ;  and  2.  Differ  in  others  ;  yet 
confidently  with  the  principal  quedion. 

Both  accounts  agree,  1.  That  ambergris  is  found  in  the  fperma 
ceti  male  whales  only.  2.  That  it  is  contained  in  a  cyftis  or 
bag.  3.  That  there  are  lumps  of  it  of  20,  2r  or  22  pound 
weight.  4.  That  this  cyftis  lies  near  the  genital  parts  of  the 
fifh.  5.  That  ambergris  newly  taken  out,  is  moid,  and  of  an 
exceeding  ftrong,  and  offenfive  fmell ;  in  fine,  6.  That  they 
owe  their  accounts  and  new  difeoveries  to  the  fifhermen  and  the 
whalemen. 

They  differ  in  the  following  circumdances.  t.  Mr.  Dudley 
affirms  that  this  cyftis  has  a  du£t  or  canal  from  either  end  of  the 
bag;  one  in  the  upper  part  of  the  bag,  coming  out  of  the  kid¬ 
neys,  another  in  the  lower  part,  running  into  and  thro*  the 
length  of  the  penis :  On  the  contrary,  Mr.  Boylfton  affirms  that 
this  cyftis  has  neither  inlet  nor  outlet.  2.  Mr.  Dudley  affirms, 
that  tho’  in  fome  fifh  no  ambergris  be  found  ;  yet  they  always 
have  orange-coloured  liquor,  mention’d  above  :  But  Mr.  Boy l* 
fton  affirms  that  this  bag  is  fometimes  found  quite  empty. 
3.  Mr.  Dudley  fays,  that  for  one  fifh  that  has  ambergris,  there 
are  2  in  which  they  hardly  find  any  :  But  Mr.  Boylfton ,  that 
fcarcely  one  in  100  has  any  ambergris. 

Thefe  3  differences,  however,  may  beeafily  reconcil’d :  .As to 
the  fird,  that  according  to  Mr.  Boylfton ,  the  bag  hath  no  inlet 
or  outlet ;  this  will  only  arife  from  the  negligence  of  the  fifher-. 
man,  who  gave  the  account,  and  who  did  not  obferve  every 
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particular  fo  accurately  as  Mr.  Atkins  whale-man  did :  For. 
how  could  the  bap,  be  found  fometimes  full,  and  fometimes 
empty,  if  it  had  neither  inlet  nor  outlet  ?  As  to  the  zd  ditte- 
rence,  namely  that  the  hag  was  fometimes  found  empty,  this 
may  be  underftood  either  of  the  balls  only,  or  of  the  .oquor 
like  wife :  But  it  is  not  diredly  contrary  to  Mr.  Dudley's  ac¬ 
count,  fince  both  may  be  natural,  or  happen  fo  at  that  time: 
In  fine,  the  3d  difference  has  no  manner  of  difficulty,  hut  both 
accounts  agree,  in  that  the  pretended  ambergris  is  found  in 
fome  onlv,° but  not  in  all  male  whales  $  and  as  Dr.  Neuman 
takes  it,  a  certain  is  put  for  an  uncertain  number. 

That  the  concrete,  taken  for  ambergris,  is  true  ambergris, 
and  not  feme  other  very  different  natural  fubflance,  Dr.  Neuman 
denies,  and  entirely  agrees  with  Mr.  ‘ Prince ,  who,  according  to 
Mr.  Dudley,  takes  the  aforefaid  cyftis  to  be  the  urinary  blad¬ 
der,  and  the  ambergris-ball,  to  be  a  certain  concretion,, 
formed  out  of  the  greafy  odoriferous  fubftance  of  the  aforefaid 
liquor,  contain’d  within  it.  For  his  particular  Dr.  Neuman  de¬ 
clares,  1 .  That  the  cyftis  or  bag  is  no  other  than  the  urinary 
bladder  of  the  whale.  2.  That  the  pretended  ambergris, 
found  therein,  is  only  the  Hone  in  the  bladdery  and  3.  That  the; 
fhrong  feented  liquor  contain’d  in  the  bag,  is  the  whale’s  urine. 
That  this  bag  is  the  urinary  bladder,  appears  from  its  delcrip- 
tion  3  as  that  it  is  3  or  4  foot  long,  2  or  3  foot  broad,  and  almoft; 
iii  the  form  of  an  ox’s  bladder,  or  like  a  blackimith’s  long  bel¬ 
lows  5  efpecially  when  we  add  its  fituation  under  the  navel,  overt 
the  tefticles,  at  the  root  of  the  penis 3  and  its  connection  withi 
the  penis  and  kidneys,  and  how  it  is  furnifhed  with  a  flrong-- 
Icented  liquor,  without  any  of  the  pretended  ambergris :  And] 
fuppofing,  according  to  Mr.  Boylfton ,  that  the  bladder  is  fome¬ 
times  obferv’d  to  be  empty  (tho*  he  expreffes  himfelf  lefs  accu-i- 
rately  on  this  head,  it  being  probable,  he  meant,  empty  of 
Hones)  it  would  not  be  altogether  impoffible  or  unnatural,  fincy 
the  whale  might  happen  to  be  killed  foon  after  it  had  made  wai¬ 
ter:  What  farther  confirms  it  to  be  urine  is,  that  it  is  found  ass 
all  other  urine  is,  in  the  urethra  of  the  whale.  That  the  ballis 
have  the  fame  exceeding  flrong  and  offenfive  fmell  with  tho; 
liquor,  and  confifl  of  difiinfd  Icparable  coats  like  an  onion,  art 1 
circumftances,  common  and  natural  to  all  animal  Hones  as  well  ool 
tne  urine  as  gall-bladder:  Such  a  calculus  then,  is  no  longer  tea 
be  reckon’d  ambergris  ;  nor  the  bladder,  a  peculiar  cyftis  3  nopi 
the  urine  a  peculiar  liquor  ;  I  his  is  farther  verified  from  wha.it 
is  laid  by  Mr.  ‘Dudley ,  that  the  whale- men  oblerve  the  fulfl 
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grown  and  large  whales  only  to  contain  ambergris,  or  rather  a 
calculus  according  to  Dr.  Neuman  ;  and  by  Mr.  ‘Boylfton ,  that  it 
is  lcarcely  found  in  one  of  100  :  And  theie  2  circumftances  are 
both  natural  and  common  to  men  and  beads  5  viz.  that  the  old 
are  fooner  troubled  with  the  done  than  the  young  ;  and  that  as 
icarce  one  man  in  a  hundred  is  affiiffed  with  the  Hone,  the  fame 
may  alfo  happen  in  brutes  :  Befides,  the  number  of  other  animal 
ftones  is  precarious,  being  fometimes  more  and  fometimes  fewer  5 
and  they  may  conveniently  become  round  by  the  continual  agi¬ 
tation  in  the  urine,  tho5  the  Dr.  has  oblerved,  that  the  figure  of 
calculi ,  as  alfo  of  bezoar-dones,  commonly  arifes  from  that  of 
the  nucleus ,  round  which  the  firft  cruft  is  laid  $  at  other  times 
their  figure  is  owing  to  a  greater  or  Ids  fpace,  and  a  greater  or 
Ids  degree  of  motion:  For,  if  they  be  more  in  number,  as  to 
pofleis  the  whole  capacity  of  the  bladder,  or  incapable  to  float 
and  move  freely  about  therein,  they  then  are  feldom  round,  but 
commonly  unequal  and  informed,  and  thus  they  may  eafily  fe- 
parate  into  flakes  or  coats,  if  they  are  many  in  number,  or  hap* 
pen  to  ftrike  againft  each  other:  Nor  does  the  circumftance, 
that  the  male  whales  only  contain  thefe  balls,  weigh  any  thing 
with  the  Dr.  ftnce  it  is  poffible,  that  the  males  only  are  trou¬ 
bled  with  the  ftone  ;  or  we  may  not  have  lufficient  experience 
of  this  matter  as  to  the  females ;  and  that  the  more  as  it  was 
laid,  that  the  females  or  cows  are  hard  to  come  at  $  and  that 
hardly  one  in  a  hundred  of  the  males,  according  to  Mr.  Boy l - 
ft  on’ s  obiervation,  is  troubled  with  the  ftone. 

On  the  contrary,  that  very  circumftance  mention’d  by  Mr.  ‘Dud¬ 
ley  and  Mr.  Soylfton  ,  viz.  that  ambergris,  which  the  Dr.  calls 
a  calculus ,  is  nor  found  in  all  male  whales,  and  lcarcely  in  one 
of  a  hundred,  and  only  in  the  old  ones,  fhews  that  it  is  not  fuch 
a  recrement,  as  mull;,  c  aft  or ,  iftc.  and  at  the  lame  time  con¬ 
firms  the  Dr’s,  opinion,  that  it  is  no  other  than  a  calculus. 

For,  1.  were  their  pretended  ambergris  a  natural  recrement, 
generated  in  theie  male  whales,  and  were  that  bag,  lome  pecu¬ 
liar  cyftis  without  the  urinary  bladder,  and  the  concrete  found 
in  it  lome  fuch  natural  fubftance,  as  mu  Ik  in  the  animal,  that 
yields  that  drug,  civet  in  the  civet-cat,  and  c  a  ft. or  in  the  beaver, 
to  all  which  Mr.  Dudley  likens  this  calculus ,  generated  from  a 
morbid  ftate  oi  the  animal  5  then  all  the  male  fperma  ceti 
whales  fhould  have  this  concrete,  as  beavers  have  caftor ,  mufk- 
goats,  mufk,  &c.  and  in  that  cafe  the  b'adder  would  not  be  its 
natural  place  }  and  all  whales  of  that  fpccies  without  exception 
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(not  one  in  a  hundred,  or  the  old  ones  only)  would  always  and 

neceflarily  contain  1'ueh  balls.  . 

v  Were  this  concrete  generated  in  thele  ft  f  ries,  and  natural 
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to  them  in  a  healthful  date,  as  ciifior ,  mufh,  civet,  £S?c.  to  other 
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animals  ^  not  only  th e  fperma  ceti  whales  m  America ,  but  alio 
thole  in  the  Spanift,  French  and  Swift  feas,  efpccially  m  the; 
northern  ocean,  would  have  it :  And  yet  no  fuch  thing  has  been 
obferved. 

Mr.  Dudley  affirms,  that  the  larged  ball  ot  ambergris  he 
ever  faw  weigh’d  between  21  and  22  lb.  which,  for  the  fize  of 
the  bladder,  is  a  pretty  large  calculus :  But  the  Dr.  queries  5 
whence  thofe  lumps  of  ambergris  could  proceed,  which  were, 
not  entirely  round,  or  of  any  determinate  figure,  yet  6  foot  long,* 
and  weighing  182  lb.  and  upwards;  and  not  coated  like  an 
onion,  or  friable,  or  of  an  orange  colour,  much  lefs  of  an  uni 
grateful  fmell,  and  lead  of  all  fetid;  but  entirely  unformed 
firmly  compared,  of  a  grey  colour,  and  fweet  fcented  ?  Anc 
again,  whence  could  pieces  proceed,  exceeding  the  former  ir 
weight  and  fize,  10,  20  times  and  upwards,  and  not  to  be  coni 
tained  in  the  cyftis  of  the  bigged  and  olded  whale. 

4.  The  Dr.  farther  queries,  how  this  ambergris  fhould  eve 
come  afhore ;  it  could  not  proceed  from  live  whales  ;  becauf 
the  only  outlet  of  the  cyftis  is  thro’  the  penis t  thro’  which  ini 
deed  imall  pieces  might  pais  ;  but  not  fuch  large  lumps  of  amr 
bergris,  as  are  often  found.  But  fhould  it  be  alledged,  tha 
fuch  pieces  are  got  from  dead  whales,  it  would  remain  to  act 
count  for  their  palling  out  of  the  bag  ;  efpecially,  fince  it  j 
membranous  and  of  a  pretty  firm  texture  ;  lo  that  its  burdinr 
after  death,  and  difcharging  thele  floating  balls  is  no  fuch  rea 
fonable  fuppofition  ;  an  l  it  is  a  chance  but  ambergris  might  tl 
fometimes  found  Boating  about  in  its  bag,,  but  this  is  a  thin 
that  has  never  happened  to  any  one. 

5.  The  becks  of  birds,  the  claws,  (hells,  and  fpines,  of  fifhtt 
and  other  adventitious  matters,  fometimes  found  in  ambergrii 
could  not  pals  thro’  the  kidneys  and  ureters  into  the  bladder^  < 
pretended  bag  of  ambergris. 

6.  And  Jaftly,  but  waving  all  other  arguments,  Dr .  Neumt 
adduces  one,  as  an  incontefted  principle,  and  his  chemico-ph 
fical  canon,  by  which  he  regulates  himfelf  in  all  natural  difqui 
firions;  and  which  never  failed  him,  nor  really  can,  if  applie 
with  judgment  and  diferetion  :  And  this  was  his  principal* m 
five  of  denying  ambergris  to  be  either  an  animal  produaion 
extract.  It  is  a  thing  well  known,  that  not  only  caftor,  ffiii 
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and  civet,  but  likewife  all  animals  and  their  parts,  of  whatever 
denomination,  fhould  exhibit  themfelves  fuch  in  a  chemical 
analyfis,  efpecially  in  an  open  fire  or  in  diftillation  5  and  confe- 
quently,  neceffarily  yield  an  empyreumatic  urinous  Ipirit,  or 
phlegm,  or  #n  animal  fetid  oil,  or  together  with  it  an  urinous 
volatile  fait  $  and  if  all  thefe  not  at  otice  5  yet  fome  (mall 
quantity,  or  at  lead:  fome  figns  of  an  urinous  liquor  or  .empy¬ 
reumatic  animal  oil,  which  fhall  affeft  the  fmell  and  tafte, 
when  thefe  bodies  are  treated  in  the  fire  5  as  all  animal  bodies 
really  do,  and  even  their  fliells,  thefe  fiony  and  earthy  parts,  do 
in  this  teft  betray  their  animal  origin  :  And  thus  likewife  fhall 
the  pretended  balls  of  ambergris,  which  the  Dr.  fuppofes  to  be 
Hones  in  the  whale’s  bladder,  plainly  and  fufficiently  fhew  by 
this  left,  that  they  are  not  only  of  a  pure  animal,  but  of  a  pure 
urinous  original,  as  being  generated  from  the  whale’s  urine. 
But  if  any  one  on  the  contrary,  fhould  take  genuine  ambergris, 
depurated  from  all  vifible  animal  parts,  and  not  fwallow’d  by 
any  animal,  and  diflil  it  in  the  fame  manner  in  an  open  fire, 
and  examine  what  is  got  from  it ;  he  fhall  not  find  even  the 
leaf!  urinous  part,  nor  empyreumatic  animal  oil,  nor  any  thing 
animal,  but  quite  different  modified  produdlions,  a  different 
phlegm,  oil  and  fait,  as  fhall  be  further  Ihewn  hereafter. 

Th  is,  therefore,  may  be  looked  upon  as  an  infallible  figrt 
and  an  undoubted  truth  $  that  when  in  the  chemical  treatment 
of  ambergris  the  leaft  quantity  of  an  animal  fubftance  is  got, 
whether  oleaginous,  or  urino  faline  ;  that  this  can  by  no  means 
be  produced  from  pure  amber,  but  from  fome  animal  matter  ac¬ 
cidentally  mix’d  therewith,  and  which  is  always  to  be  coofi- 
dered  as  fomething  adventitious,  impure  and  not  belonging  to 
the  compofition  of  ambergris ;  whether  the  procefs  be  made 
with  ambergris  that  has,  or  has  not  been  fwaliow’d  before,  but 
with  which  are  mixed  the  becks  of  birds  or  other  fmall  parts 
of  animals. 

But  that  ambergris  iwallow’d  down  by  fi flics,  or  other  animals, 
fuffers  fome  degree  of  alteration,  at  lead:  fome  animal  taint  or 
foulnefs  can  hardly  be  denied  $  whether  it  be  afterwards  diD 
charged  by  the  mouth  or  anus ,  or  whether  it  be  found  and  taken 
out  of  dead  fifhes  :  And  on  that  fcore  it  generally  lrnells  ranker 
and  appears  of  a  darker  colour  5  nay,  experience  has  taught 
even  to  diflinguifh  immediately  by  infjpc&ion  what  has  been 
1  fwallowed  down  ;  on  which  account  it  has  in  fome  places  been 
1  called  the  dun^  or  excrement  of  whales,  as  was  obferved 
1  above. 

'  And 
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And  fince  the  i  above-mentioned  accounts,  tranfmitted  from 
America,  are  from  whale-filhers  and  Merchants;  nay  partly 
from  hearfay  :  Hence  we  are  fo  much  the  Ids  to  regard  them 
as  unqueftionably  certain  or  new,  on  the  true  origin  and  nature 

of  ambergris.  ,  ,  , 

To  come  now  to  the  laft  clafs,  namely  iuch  as  hold  amber¬ 
gris  for  a  mineral,  or  aferibe  its  origin  to  the  mineral  kingdom  3 
thefe  may  be  divided  into  5  opinions,  each  of  whicn,  in  a  certain 
fenfe,  may  be  approv’d  of. 

Hugode  Lindfchott ,  vide  Elobii  ambrae  hift .  p.  19.  takes 
ambergris  for  an  earth :  But  this  is  contrary  to  nature  and  expe¬ 
rience  and  the  properties  of  ambergris  3  unlefs  earth  be  taken  in 
^  wider  fenfe,  as  one  of  the  chemical  principles,  and  not  for  a. 
mere  earthy  mattery  for,  earth  does  not  lb  eaiily  take  fire,  nor  lo 
readily  melt,  nor  admit  a  folution  with  lpirirs  of  urine,  not  to 
mention  other  properties  of  ambergris. 

2.  Others  attending  only  to  the  properties  of  liquation  and  in¬ 
flammability  •  as  CrcttOi  in  Confiliis  a  Lctur.  Sc, holtzio  colled . 
Column.  1093,  an^  Several  others,  have  taken  ambergris  for  a 
native  and  true  fulphur  3  Dr.  Salmon ,  affirms  that  it  is  a  marine 
fulphur:  vide  London  Ldifpenfatory  p.  398.  Edit.  Lond.  1696. 
8vo :  And  iuch  a  denomination  is  pafTable,  were  no  more 
meant  than  that  ambergris  partakes  of  an  inflammable  or  ful- 
phureous  principle  3  fince  not  only  the  ancients,  but  many  mo¬ 
derns  give  the  denomination,  fulphur,  to  whatever  takes  fire  3 
,  whether  it  be  a  mineral,  vegetable,  or  animal  fubftance  3  an 
oil,  fat,  rofin,  wax,  pitch,  balfam,  wood,  coals,  bitumen,  fpi- 
rit  of  wine,  or  whatever  elle  it  be  :  But  fince  this  general  deno¬ 
mination  expreffes  nothing  fpecific  or  determinate  3  and  fince  at 
the  lame  time  it  appears  pretty  evident,  that  a  native  and  true 
lulphur  is  meant,  and  not  the  inflammable  principle  3  ambergris 
can  be  no  true  fulphur.  1.  Let  ambergris  be  fprinkled  on  live 
coals,  and  its  fmeil  examined  whether  it  agree  with  that  of  ful¬ 
phur.  2.  Let  it  be  tried  with  a  fixt  alcaline  fait,  whether  it:1 
yield  a  hepar  fulphur  is,  vitriolated  tartar,  &c.  3.  Whether  1 
ambergris  again  reduce  regulus  of  antimony  into  crude  antimony. 
4.  Whether  there  is  a  lac  fulphuris  from  a  lolution  of  amber¬ 
gris  in  quick  lime  water,  or  an  alcaline  lixivium.  5.  Whether*’ 
from  ambergris  and  mercury  cinnabar  be  produced  3  and  whether 
feveral  other  preparations,  which  are  otherwavs  made  with  true: 
fulphur,  be  obtainable  with  ambergris.  And  all  the  attempts* 
s^nd  proofs  to  that  purpole,  will  become  vain  and  Hieffe&ual,  ass 
Libavius  has  already  /hewn  againft  Crato . 

Somes 
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Some  at  length  come  nearer  the  matter,  and  hold  amber¬ 
gris  not  only  for  a  mineral,  but  for  what  it  really  is,  a  bitu¬ 
men,  or  fpecies  thereof  5  but  happen  to  differ  in  fome  cir- 
cumftances; 

3.  Some  affirm  that  ambergreafe  is  produced  in  aliquid 
Form. 

4.  But  others  in  a  dry  form. 

5.  Others  again,  that  it  is  produced  in  the  fea  in  a  vifcous 
Form,  or  of  a  mean  confiftence. 

They  likewife  differ,  in  that  fome  affirm,  that  amber¬ 
greafe  arifes  from  under  the  fhore  and  rolls  down  into  the 
Fea:  But  others  attempt  to  flhew,  that  it  arifes  from  the  abyfs, 
or  rather  from  the  bottom  of  the  fea. 

1.  Such  as  fuppofe  ambergreafe  to  have  been  originally 
fluid,  or  conveyed  into  the  fea  in  a  liquid  form,  hold  it 
originally  in  its  nature  for  a  liquid  bitumen,  or  fpecies  of 
Naptha  ;  and  amongft  thefe  are  Ebnjina ,  Simeon  Sethi , 
N<eviusy  Avicenna ,  Agricola ,  Solenander ,  Bertinus ,  Liba- 
vius ,  Garcias  ab  Horto,  Hadrianus  "Toll ,  Job.  Eufebius 
Nierenbergiusy  Francijcus  Hernandez ,  and  feveral  others, 
ivho  all  hold,  that  ambergreafe  rolls  into  the  fea  from  a  bitu¬ 
minous  fountain,  or  fountain  of  Naptha  3  and  they  differ 
only  in  fome  little  circumftances,  that  are  not  material; 
for  inflance,  according  to  Avicenna  and  Ffellus^  it  Bows 
from  lateral  fprings  into  the  fea:  Others,  on  the  contrary 
'among  whom  is  Nicolaus  Chevalier ,  who  in  1700  defcribed 
:he  large  piece  of  ambergreafe  at  Amflerdam)  affirm  that  it 
"pontaneoully  fprings  from  the  bottom  of  the  fea,  and  from 
Kir cher's  refervoirs  of  water  is  diftill’d  by  the  central  hear, 
as  it  were,  into  the  fea. 

2.  Others,  who  hold  that  ambergreafe  is  conveyed  into 
:he  fea  in  a  dry  form,  affirm,  that  it  is  a  kind  of  amber,  or 
1  real  dry  bitumen,  which  is  conveyed  in  the  fame  manner 
into  the  fea,  as  the  common  yellow  amber.  Andreas  C<efal- 
oinus ,  it  is  true,  calls  it  a  gem;  however  he  claffes  it  under 
he  fpecies  of  amber.  The  above  quoted  M.  Oelvin ,  who 
00k  ambergris  for  a  meteor,  yet  in  a  certain  place  of  his 
reatife  Tier  Monathlichen  curieufen  Natur-kunft.  Staats - 
und  Sitten  prafenten ,  zmeytes  ftuck  im  Februar.  1708.  p.  5 6. 
iffirms,  that  amber  has  a  great  affinity  with  ambergris;  yet 
with  this  difference,  that  ambergris  is  found  in  warmer  cli¬ 
mates,  where  flowers  and  aromatics  arrive  to  their  higheft 
)erfeftion  and  mod  fragrant  frnell;  whereas  amber,  on  the 

contrary, 
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contrary,  is  only  found  in  the  cold  northern  climates,  and  in 
the  colder  Baltic ;  confequently,  the  latter  is  of  a  coarfer  and 
Larder  fubflance.  In  fine,  the  experienced  and  learned 
Dr.  Henckel ,  vide  Bethefda  Portuofa  p.  74.  affirms,  that 
ambergris,  amber  and  afphaltum,  or  the  oriental  amber, 
common  amber,  and  black  amber,  do  not  differ  from  one 
another  in  their  efifential  principles,  but  only  in  their  acci¬ 
dents  and  degrees  5  which  la  ft  opinion  agrees  chiefly  with 
experience. 

3/In  fine,  fuch  as  fuppofe  ambergris  to  run  in  a  vifeous 
form,  of  a  mean  confidence,  into  the  fea,  affirm,  that  it  is  at 
firft  like  a  foft  pitch,  or  cow-turd  in  or  upon  the  bottom  of  the 
fea,  that  gradually  hardens  :  Helbigius ,  therefore,  afierts, 
that  ambergris  is  neither  a  gum,  rofin,  dung  of  birds,  nor 
bees  wax,  but  a  true  vifeous  matter  like  pitch,  that  lies 
and  grows,  at  the  bottom  of  the  fea,  like  lea-pitch;  and  this 
account  was  fent  him  by  a  merchant  from  Batavia,  who 
bad  feen  it  with  his  own  eyes,  Ephem .  Nat.  Cur.  bDecur.  1. 
Ann.  ix.  p.  459.  The  above  mentioned  celebrated  Rumpffius y 
in  bis  letter  to  ^ten  Rhyne ,  Valentini  Oofl-lndifche  fend-fehre * 
then,  p.  50.  fays,  that  this  is  certain,  and  that  he  advances 
nothing  new,  but  his  old  opinion  about  the  origin  of  amber¬ 
gris;  namely,  that  it  is  a  kind  of  far,  that  arifes  from  the 
bottom  of  the  fea,  which  at  firft  is  foft  and  vifeid,  hut 'after¬ 
wards  becomes  bard  by  the  faltnefs  of  the  fea,  Aldrovandus 
(Muf.  Metallic,  lib .  in.  p>  434.)  after  adducing  feveral! 
opinions,  does  at  length  conclude  to  the  following  purpofe : 
s  But  I  reckon  thefe  diftinflions  of  no  weight ;  fince  I  have 

*  afferted  it  to  he  a  kind  of  bitumen,  and  not  the  dupg  of 

*  fifties  or  whales.’ 

Borelli ,  it  is  true,,  in  loc.  ciiat,  Obfervationum ,  endeavours 
to  form  another  objeflion,  alledging  that  ambergris  is  nep 
bitumen;  that  bitumen’s  have  an  ungrateful  fmell,  and  are 
not  fit  for  internal  ufes  :  But  in  fuch  cafes  we  cannot  always* 
conclude  from  the  genus  to  the  fpecies,  nor  from  the  fpeciesi 
to  the  genus,  as  appears  even  from  common  amber*  for. 
amber  is  now  univerfally  acknowledged  for  a  bitumen*-  andd 
yet  it  has  no  ungrateful  fmell,  but  is  us’d  internally*  in  n 
pretty  large  quantity  and  with  fafety ;  nor  to  mention  what  ih 
faid  in  AN.  Erudit.  JJpfien An.  16  84.  of  a  certain  fpring  in 
Poland^  that  yields  a  liquid  iweet-feented  bitumen  *  that  is 
good  both  in  phyfic  and  diet,  and  has  a  very  fragrant  and 
balfamic  fmell. 
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Nicolaus  Monardes ,  de  fimpl.  medicam.  p.  12.  has  already 
lid  3  ‘  there  are  various  opinions  about  the  origin  of  amber- 
greafe  5  but  the  trued  is,  that  it  is  a  kind  of  bitumen,  flow¬ 
ing  from  a  fpring,  which  as  foon  as  it  touches  the  air,  imme¬ 
diately  hardens  in  the  fame  manner,  as  many  other  con¬ 
cretes,  as  coral,  which  at  the  bottom  of  the  fea  are 
loft.’ 

Job .  Faber.  Lync<eus  in  Expojit.  inRech.p.  565.  affirms 
this,  therefore,  is  very  certain,  that  ambergris  is  no  other 
than  a  bitumen’. 

In  fhorr,  the  greated  part  of  the  writers  of  natural  hif- 
ory  agree  in  the  following  refpeCta,  namely  1.  That  there 
re  both  liquid  and  confident  bitumens.  2*  That  all  bitu- 
nen’sare  referable  to  the  mineral  kingdom.  3.  That  a  dry 
situmen  is  no  other  than  a  tenacious  fat  of  the  earth,  and 
i/hich  readily  burns  3  and  4.  That  ambergreafe  is  endued 
virh  the  fame  properties  3  that  confequently  it  may  without 
ny  contradi&ion,  not  only  be  a  mineral,  but  likewife  a 
>eculiar  fpecies  of  bitumen. 

Tho’  fomething  more  might  be  added,  as  to  the  original 
onfidence  of  ambergris3  one  affirming  it  carried  into  the 
ea  under  a  folid,  another  under  a  vifeid  and  tenacious,  and  a 
bird  under  an  entire  liquid  form  3  yet  the  Dr.  fees  no  abfo- 
ute  neceffity  for  it  3  fince  thefe  three  opinions,  as  being  the 
hief  of  thole  already  adduced,  may  be  eafily  united,  and  fo 
ombin’d  together,  as  to  be  all  true  in  a  certain  refpeCL 

1.  No  one,  perhaps,  Who  has  any  folid  knowledge  of  the 
srigin  of  feveral  fubterraneous  fubdances,  will  deny,  that  all 
ntumen’s  are  originally  liquid  3  even  tho’ they  do  not  come 
nto  the  fea  in  a  liquid  form. 

2.  That  both  ambergris  and  amber  mud  needs  be  originally, 
f  not  entirely  liquid,  yet  for  fome  time  in  a  vifeous  form; 
)r  even  ambergris,  when  thrown  out  upon  the  fhore,  mud 
it  lead  continue  of  fuch  a  texture,  that  if  it  happen’d  to 
larden  in  the  fea,  it  may  eafily  be  foftened  by  the  fun  :  For, 
)therways  it  could  not  include  the  becks  of  birds,  fhells  of 
ifhes  and  their  parts  5  as  many  fuch  things  are  really  found 
n  ambergreale  3  and,  as  is  pretty  evident,  fuch  a  variety  of 
infefts  and  other  things  are  likewife  found  in  amber. 

3  .  In  fine,  it  is  pretty  evident,  that  tho’ ambergreafe  in  an 
;ntire  dry  form  appears  like  impure  and  fomewhat  fofc 
tmber,  yet  as  a  true  bitumen. 


VOL.  X.  2 


G 


What 


5o  MEMOIRS  of  the 

What  Francifcus  Hernandez  fays  on  this  head  is  worth 
notice;  namely  that  ambergreafe  runs  from  fome  iprings  ot 
Naptha  into  the  fea,  and  by  ftormy  weather  is  thrown  out 
upon  the  fttore  ;  that  it  is  a  very  fragrant  inflammable  mat- 
ter,  one  time  harder,  another  fofter,  fometimes  triable  ana 
fometimes  flexible  5  lo  as  in  fome  meafure  to  be  extcnbla 
and  flexible  between  the  teeth  and  fingers  like  wax. 

Dr,  Neuman  therefore  thinks.  1.  That  ambergris  runs 
out  of  the  earth  into  the  fea  like  amber.  2.  But  not  like: 
Naphtha  or  petrol,  but  in  a  groflfer  and  flexile  form,  and 
probably  often  of  a  vifcid  and  clammy  confiftence.  3.  That 
under  the  firft  concretion  or  formation  of  ambergreafe,  it 
runs  together  a  liquid  bitumen  or  fpecies  of  Naphtha . 
4.  That  large  pieces  may  be  generated  at  once  5  but  gene¬ 
rally  at  firft  they  are  fmallj  but  by  the  accefiion  of  fevera, 
new  layers,  the  ambergris  may  be  fometimes  round,  fome 
times  long,  or  even  become  of  any  unequal  form :  Arid 
during  its  formation  it  is  always  fomewhat  loft,  whence  many 
matters  may  be  entangled  in  it  5  however  from  time  to  time 
it  may  gradually  harden  to  the  confiftence  of  wax  :  Anc 
fince  moft  ambergris  appears  thus  in  layers  or  coats  3  thi 
circumftance  might  miflead  thofe  in  America  to  imagine? 
that  it  is  generated  in  the  fame  manner  as  the  bezoar  o: 
human  lione;  tho’  they  might  reflet  that  various  othe: 
fubterraneous  bodies,  both  the  bituminous,  as  pit-coals,  alumr 
t3c.  and  other  minerals,  as  talc,  flate,  lapis  fpecularis ,  Si a 
confift  of  layers,  as  animal  calculi  do. 

As  to  the  reft,  the  Dr.  thinks  it  not  fo  neceflary  to  maki 
fuch  deep  and  accurate  refearches  into  the  original  and  pri 
mordial  production  of  ambergreafe :  For,  who  can  witl 
certainty  pretend  to  explain  the  manner  in  which  commo: 
amber  is  produced  ?  How  metals,  femi-metals,  gems,  fluorr 
and  many  other  mineral  concretes  are  generated?  Very  fevf 
are  the  fubterraneous  mixts,  of  whofe  manner  of  produCtioj 
we  have  any  certain  knowledge,  tho*  we  may  form  a  conjee 
ture  about  this  and  the  other  ,  nay,  know  the  nature  of  ver 
many  of  them:  The  manner  of  their  generation  leems  to  b 
no  fuch  necelfary  and  ufeful  knowledge  ;  it  is  fufficient  for  u 
if  we  know  what  kingdom  they  are  of,  and  if  we  know  the:: 
internal  compofition  and  nature  ;  and  this  latter  manifefts  the: 
kingdom:  And  phyfico-chemical  experience  is  the  moft  g<; 
nuine  and  infallible  touchftone  for  all  natural  mixts. 

'  /  -  T1 
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To  conclude,  it  is  furprifing  that  ‘ Paulus  Hermannps,  a  man 
f  Efficient  experience  in  the  Materia  Medica ,  fhciuld  make 
o  mention  of  ambergris  in  his  Cynofura :  This,  however  is  a 
nore  tolerable  conduct  than  that  of  Leonhardus  FuchfluS,  who 
idiculoufly  held  all  ambergris  for  factitious  :  But  to  wave  this, 
et  us  farther  confider  from  whence  it  is  brought  to  us. 

Ambergris  for  the  greateft  part  comes  from  the  E  aft -Indies, 
rom  Madagafcar  and  thereabouts,  the  Molucca  iflands,  Sumat¬ 
ra,  Borneo,  Cape  Commorim  in  Malabar,  and  the  Ethiopic 
oafts,  which  from  Sofala  to  Bran  a  is  very  produ&ive  of  am- 
)ergris :  It  is  alfo  found  in  other  countries,  either  as  it  may  be 
Iriven  very  far  into  the  lea,  and  consequently  thrown  out  again 
ipon  the  (ho re  in  various  places  of  the  earth,  or  as  it  may  be 
net  with  in  the  leveral  ways  abovementioned. 

’Tis  worthy  taking  notice,  that  this  precious  bitumen  is  ofren 
bund  in  very  large  pieces  or  lumps :  But  not  to  mention  what 
Faber  Lyncdeus  relates  from  Gregory  de  Bolivar,  that  fome- 
imes  there  are  pieces  of  ambergris  of  100,000  lb.  weight  ; 
nuch  lefs  what  Garcias  ah  Horto  tells  us,  that  there  are  whole 
Hands  full  of  ambergris  5  nor  what  Ifaac  Vigny  a  Frenchman 
elates,  that  he  knew  a  country,  fo  rich  in  ambergris,  that  a 
houfand  (hips  might  be  laden  with  it  5  all  which  leem  to 
Iretch  the  point  too  much,  efpecially  the  latter  ■  Dr.  Neuman 
idduces  the  following  inftances,  which  m ay  ferve  to  (hew  that 
here  are  really  large  pieces  of  ambergris. 

In  1555  at  Cape  Commorim  a  piece  was  found  of  about 
;coo  lb.  and  which  was  then  fold  for  Afphaltum  or  common 
)itumen  :  John  Hugo  de  Lindjchot  relates  that  there  was  found 
ibout  this  Cape  a  piece  of  30  quintals,  which  is  equal  to  1 50 
hundred  weight.  Monardes  and  Fravcifcus  Hernandez  make 
nention  of  pieces  of  too  lb.  weight  3  Garcias  ah  Horto  fpeaks 
:>f  pieces  as  big  as  a  man  3  befides  a  piece,  that  was  90  hands 
in  length  and  1 8  in  breadth  :  Mont  anus  mentions  a  piece  of 
130/A  weight,  and  kept  by  the  king  of  Satfuma  in  1659:  In 
1666  about  Cape  Verd  at  the  river  Gambi  a  piece  of  80  lb. 
weight  was  thrown  out,  which  was  brought  to  Holland :  If* 
1691  there  was  at  Amsterdam  a  lump  of  42 /A  Daniel  de 
Bruel  affirms  that  about  Malacca  a  piece  was  found  of  33  /A 
at  Rome,  a  piece  as  big  as  a  man’s  bead  3  and  here  and  at  Lo¬ 
retta  and  in  other  places  in  Italy  are  leveral  valuable  curiosities 
in  ambergris,  which  abundantly  fhew  that  they  were  wrought 
nut  of  very  large  pieces  :  The  abovementioned  Vigny  had  no 
[mail  piece,  which  he  brought  from  India ,  and  for  which  he 
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had  iqoolb.  fterling  3  Kdcmpfer  relates  that  in  his  time  there 
was  found  in  Kinokuni ,  a  province  of  Japan*,  a  piece  upwards 
of  ioo  Catti  or  1 30  Dutch  lb.  weight ;  The  two  brothers  Job. 
Andreas  and  Marcus  Matfperger  of  Augsburg  bought  of  Ro¬ 
bert  Struzzi  at  Venice  in  1613  a  piece  that  weighed  48  lb.  and 
8  oz.  And  to  mention  no  more,  we  have  a  very  recent  and 
withal  ftrong,  indance  in  that  large  piece  of  ambergris,  which 
the  Ea(l- India  company  in  Holland  bought  in  1 69$  of  the  king 
of  Hdor  for  11000  dollars  3  which  was  at  drft  of  the  form  of 
a  tortoife  and  weighed  182  lb.  was  5  foot  8  inches  thick,  and 
%  foot  2  inches  long :  The  above  named  Nicolas  Chevalier  has*  i 
delcribed  it  at  large  in  a  final]  treatife  publifhed  at  Amfterdam  \ 
in  1700,  with  various  copper  plates  of  it  in  different  views  ;;  1 
From  all  thele  indances  we  can  no  longer  doubt  but  that  there  : 
are  pretty  large  pieces  of  ambergris  3  fo  that  it  may  be  queried,  , , 
how  the  accounts  from  America ,  that  mention  a  bag,  can  agree?  i 
with  lumps  of  ambergris  of  fuch  bulk  ? 


An  Account  of  a  new  Engine  for  raijing  Water  5  by  Walter: 

Churchman.  Phil.  Tranf.  N°  434.  p.  402. 

T  N  engine  the  horfes  or  other  animals  draw  horizontally, 
J.  in  a  {freight  line  and  at  right  angles,  whereby  they  exertt 
then^  utmofl  force  3  by  which  means  a  far  greater  power  is? 
gain  d  from  the  ftrength  of  horfes,  &c.  than  by  their  going? 
round  m  a  circle:  For,  by  the  twift  and  acutenefs  of  the  angles,, 
tney  draw  in  towards  the  centre,  whereby  they  wade  theirr 
power,  and  likewife  fhorten  their  levers  :  Befides,  their  mufdefe 
and  tendons  from  their  hinder  legs  all  along  their  Tides  to  theirt 
necks  are  unequally  drain’d,  as  the  duty  i<f  hardeft  on  one  fide, 
even  tho  their  walk  be  large  :  Therefore,  each  of  thole  incon¬ 
veniences  mud  be  attended  with  pain  to  the  animals  when  ati 
work,  and  with  a  great  lofs  of  their  drength. 

2.  A  crank  does  not  rife  quite  f  of  its  circle;  neither  do 
t  e  regulators  or  rods  rife  or  fall  perpendicular,  but  obliquely  ; 
whereby  an  ova]  figure  is  formed  by  the  piftons  motion  in  every 
cylinder,  which  occafions  great  frlfiion  and  a  wafte  of  water,  and 
every  arm  of  it  is  continually  varying  in  its  power  while  work¬ 
ing  ;  as  its  lever  is  diftant  from  the  perpendicular  line,  and  * 

e  '  uppofing  it  a  quadruple  one)  as  they  crols  the 
perpendicular,  are  always  drawing  to  and  from  their  own  centre, 
ey  wh.cn  the  power  is  not  only  loft,  but  the  time  alfo.  Far- 

r  '  '  Ji  e/1.°jIne^s  t,ie  ftfohes,  all  the  adjacent  water  is 
upeLu)  move  comranly,  and  by  the  often  opening  and 

duit- 
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fhutting  of  the  valves,  there  is  alfo  a  great  wade  of  the  watery 
befides  the  many  heavy  bearings,  frictions,  furges  and  repairs 
belonging  to  it ;  all  which  inconveniencies  and  impediments  be¬ 
ing  thoroughly  confider’d,  there  mufl  certainly  be  requir’d  a 
much  greater  power  to  work  the  fame  than  by  Mr .Churchman's 
method ,  For,  thereby  a  ftroke  of  24  feet  will  rife  ;  and  by  en¬ 
larging  or  diminifhing  the  fixed  wallower,  you  obtain  a  firoke 
of  any  required  height,  even  to  the  extent  of  the  prefture  of 
the  atmolphere  :  By  this  great  advantage,  the  water  riles  freer, 
and  with  greater  velocity  5  and  as  the  lifters  or  forcers  rife  and 
fall  exabily  perpendicular,  and  with  an  equal  continued  drain  5 
and  as  the  bearings  alfo  are  fewer  and  lighter,  confequently,  the 
friblion  in  all  thefe  will  be  a  great  deal  lefs  than  with  the 
crank,  &c.  And  laftly,  i  of  that  water  which  is  always  loll 
by  the  flow  opening  and  /hutting  of  the  valves  will  be  fav’d. 

From  the  above  conliderations,  and  by  the  feveral  experi* 
ments  Mr.  Churchman  made  on  this  occafion,  in  order  to  know 
the  red  difference  between  thefe  different  ways  of  working,  he 
finds  that  near  twice  the  quantity  of  water  will  be  rais’d  to  the 
fame  height,  in  the  lame  time,  with  the  fame  power,  by  his 
method,  than  with  the  belt  crank-work  that  has  hitherto  been 
erebled, 

aaaa  (Fig.  r.  Plate  II .)  reprefents  the  great  frame,  the  ends 
of  which  under  the  pine-apples  are  to  be  contracted  to  the  place 
of  the  little  frame  ;  /o  that  the  cro/s  piece  at  III  may  lupport 
the  3  bearings,  now  fhewn  in  the  little  one,  for  a  better  view 
only  5  h  h  the  little  frame  on  which  the  cap-brafies  are,  which 
receive  the  turn’d  gudgeons  T  in  the  3  horizontal  /hafts  ;  cc  the 
Itrong  lupporters  by  the  loofe  wallowers ;  d  d  the  loole  wal- 
lowers,  whofe  turned  rounds  geer  truly  with  the  cogs  in  the 
great  wheel;  e  e  e  the  regulator,  (Fig.  2.)  which  has  a  circular, 
direct  and  retrograde  motion  ;  ff  the  ilrong  /houlder  or  flud 
fixt  to  the  /haft  clofe  by  the  wallower,  which  flops  this  loole 
wallower,  when  the  end  of  the  regulator  comes  againft  it, 
thereby  confining  it  for  2  revolutions;  after  which  it  quits  this 
ftud,  and  does  the  fame  on  the  opposite  fide  of  the  wheel;  and 
fo  on  alternately,  to  reverfe  the  motion  of  the  Hems  in  the  diffe¬ 
rent  cylinders ;  gg  the  wheels,  with  their  cogs,  which  alter¬ 
nately  work  the  fixt  wallower  lying  between  them ;  h  the  fixe 
wallower  luppos’d  to  be  4  foot  in  diameter  (on  a  very  Ihort 
lhaft)  whole  rounds  mult  be  of  call  /oft  iron,  and  truly  turned, 
to  elevate  and  depreis  the  racks  to  the  height  of  24  feet  by  its 
z  revolutions 5  iiii  the  4  lifters  or  forcers,  behind  each  of 

which 
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which  mutt  be  a  Imall  leverage  back  wheel,  truly  fitted  to  di¬ 
rect  the  lame  to  rile  and  fall  eafily  and  exactly  perpendicular,  to 
avoid  friction  and  lofs  of  water  in  the  cylinders  5  k  the  large 
vertical  wheel,  a  Imall  legment  of  which  comes  thro  the  floor 
In  the  dome  for  the  4  horfes  to  Hand  and  draw  on;  Iff)  (big* 3*) 
the  arms  and  the  main  fhaft  of  the  lame  5  the  arms  lie  horizon¬ 
tal  and  the  oval  part  is  perpendicular  ;  n  the  turned  T  gudgeon, 
with  its  collar  and  fhoulder,  both  of  which  muftclaip  the  rim 
of  the  under  leverage  wheel,  to  keep  all  firm  and  tteady  when 
in  working  ;  0  the  leverage  wheel  about  4  feet  in  diameter, 
with  a  brais  or  iron  rim  fup pos’d  to  be  truly  turned,  and  to  have 
a  ftrong  fhort  iron  fpindle  thro’  its  center,  and  at  each  end  a 
turned  Heel  collar  and  fhoulder,  bearing  on  2  call:  cap  brafies 
exa&y  level,  and  funk  into  a  ftrong  arch’d  piece  of  timber  well 
braced  and  fupporced  for  this  purpole.  And  here  it  is  to  be 
noted,  that  in  large  engines  and  machines  where  the  motion  is 
regular,  every  heavy  bearing  fliould  have  one  of  thefe  wheels: 
Por,  they  lave  power  by  greatly  abating  friclion.  Upon  the 
principle  of  thefe  leverage-wheels  Captain  Rowe  has  publifh’d 
what  he  calls  his  fridfion- wheels,  tho’  fubfequent  to  Mr.  Church - 
man’s  fpecification  thereof;  pp  two  fmall  fide  leverage  wheels,, 
exa£ily  fitted  to  the  turned  part  of  the  great  gudgeon,  between 
the  collar  and  fhoulder ;  they  are  to  be  placed  and  key’d  in 
Inch  manner,  that  their  fri£Hon  from  the  gudgeon  may  be  alike: 
when  at  work ;  qq  the  Heps  which  the  horfes  feet  prefs,  about: 
8  or  9  inches  broad,  2  inches  thick  behind,  and  declining  to  am 
edge,  being  deiigned  to  make  level  ground,  and  good  footing  for: 
their  hinder  legs  when  they  draw ;  r  r  four  horles  only  in  view 
to  avoid  confufon,  ail  drawing  horizontally  in  a  freight  line,, 
and  at  right  angles,  whereby  thefe  uleful  animals  will  foon  be: 
taught  a  new  and  pleafant  way  of  working  to  themfelves,  at 
more  advantageous  one  to  their  mailers,  and  of  greater  utility/ 
to  the  public  ;  s  the  fattening  places  behind  the  horfes,  fuppos’d 
to  be  ftrong  arms  below  in  the  lupporter,  and  a  crofs  bar  above,* 
at  Doth  which  you  may  place  Imall  Iheeves  or  rollers,  the  upperr 
part  of  them  to  be  level  with  each  horles  breaft  (when  drawing) 
and  the  rope  or  ttrap  to  come  over  the  fame,  in  order  to  keep  a* 
weight  of  300 /£•  (more  or  leis)  fufpended,  one  or  two  inches/ 
from  a  plank.  By  this  method  you  will  be  exa£lly  informed  oft 
the  itrength  of  each  horfe,  how  long  it  continues,  and  when  ta 
relieve  him;  as  alfo  when  juftly  to  corre£!  the  flothfui  one,  j 


whole  weight  retting  on  the  plank  will  always  difcover  his  lazi- 
nefs  5  /  the  fattening  places  before,  which  are  deflgn’d  to  direct 


then 
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their  heads  5  u  the  dome  meerly  for  ornament  $  inftead  of 
which  ereft  a  worklofr,  over  that  a  horizontal  windmil  :  On 
the  lower  end  of  its  upright  (haft  fix  a  fpur  wheel  to  work  with 
the  cogs  of  the  great  wheel,  thereby  to  aflilt  the  horles,  or  when 
there  is  a  furficient  force  of  wind  to  do  their  whole  duty  5  w  the 
coupling  ftaples  with  the  braffes  5  x  the  ftrong  catch  which 
confines  the  great  wheel  to  the  frame  5  y  the  fcrew  or  kay-band 
to  confine  all  clofe  and  light  5  3  the  cylinders  which  are  Jcrew’d 
together  at  their  ends  out  of  fight  3  and  all  the  fame  fort  of 
work  chiefly  for  uniformity  in  the  draught. 

* 

An  Ab ft  raft  of  Meteorological  Diaries  $  with  Remarks  there¬ 
on  3  by  2)r.  Derham.  Phil.  Tranf.  434,  p.  405. 

TH  E  following  meteorological  obfervations  were  made  at 
Naples  by  Dr.  Cyrillus,  at  Bengal  by  Mr.  Bellamy ,  and 

at  Chriftiana  in  Norway ,  by - communicated  by  M.  Kink . 

Ann.  1727. 

The  following  Tables  of  the  barometrical  and  thermometri- 
cal  obfervations  are  the  more  valuable,  on  account  of  their  be¬ 
ing  made,  as  the  Dr.  fuppofes,  with  ibme  of  Mr.  Hauksbee’s 
glaffes. 

The  barometrical  means  at  Naples ,  are  both  as  they  are  let 
down  by  the  ftluftrious  obfervator  himfelf,  according  to  Dr, 
Jurirh  direflions,  and  likewiie  as  they  are  between  the  high- 
eft  and  lowed:  ftadons  of  every  month :  Thole  of  Norway  are 
in  the  latter  way. 

A  Table  of  the  Barometrical  Ranges  at  Naples  and  at 
Chriftiana  in  Norway,  in  the  Tear  1727; 


& 


- 

Januar. 

Feb. 

Ma  r  . 

1  s 

Naples. 

Naples. 

Naples. 

i-Norw  j 

High 

Mean 

Low 

29.80 

29.55 

29.30 

29.65 

29.88 

29.63 

29.38 

29.72 

30.6 

29.59 

29.  r  2 

-9-75 

. 

29.3 

29.  if 
29O 

April. 

M  A  Y. 

June 

[ 

Naples. 

N  .pic  s. 

i\  rw 

'4  k 

High 

Mean 

Low 

29.88 

29.63 

29.54 

29.72 

29.88 
29.7  * 
l'2‘9-5  4 

iS'*7  3 

29.7  2 

1  ()6, 

?  0  1 

29  6  , 

L9  3 

4  -9-if 

•  0 
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^the  Table  continued. 
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July. 

August. 

Sept. 

f 

N  aples. 

Norw. 

Naples, 

Norw. 

Naples. 

High 

29.80 

29.7 

'O 

bo 

O 

19.7 

29.88 

Mean 

29^1 

29.70 

29.^1 

29.55 

29.53 

29.5 

29.59 

29.72 

Low 

29.54 

29.0 

29.90 

29.5 

29.30 

October. 

!  Nqvem* 

JDecemr.  1 

Naples. 

Naples. 

Naples. 

High 

Mean 

Low 

29.88 

29.50 

29.12 

29.66 

30.05 

29.59 

29.12 

29*75 

29.88 

29.59 

49.30 

29.65 

A  Table  of  the  T’hermotnetrical  Ranges  at  Naples,  Bengal 
and  Chriftiana  in  the  Tear  1727.  4 


Jan. 

Feb. 

March. 

April. 

May. 

Nap 

Nap. 

Nap. 

Beng. 

Nap. 

Beng. 

Nap. 

Beng  j 

High 

Mean 

Low 

5i-3 

47.1 

43-° 

44.5 

40.0 

25.0 

48.5 

41.0 

34-5 

15.2 

7.5 

0.1 

41.0 

31.0 

2 1 .0 

*5  3 

7-9 

0.5 

30.0 

24.0 

18.0 

2.6.4  1 
io.5 
0.7  | 

J  UN E. 

July. 

Nap. 

Beng. 

Chriib 

Nap. 

Beng.lChrift. 

High 

Mean 

Low 

20.0 

T4*7 

9-5 

10.8 

5.8 

0.8 

45 

57 

29 

17.0 

1 0.0 

!  3-0 

15.4 

7-7 

O-I 

,  40 

1  35 

1  30 

A  UG  UST. 

Sep. 

Oct. 

Nov 

Dec- 

Nap. 

Beng. 

Chnlt. 

Nap. 

Beng. 

Nap  • 

Nap. 

Nap. 

High' 

21. 0 

15.4 

45 

25.0 

10.4 

43-5 

47-0 

50.5 

Mean 

1 1.1 

7.8 

35 

1 9*7 

7-7 

I)2** 

43*7 

43.2 

Low 

7-3 

0.2 

25 

*4*5 

5.0 

I21.0 

40.5 

156.0  - 

Tbefe  tables  give  an  eafy  view  of  the  barometer  and  ther¬ 
mometer  in  the  feveral  diftant  parts  of  the  world  fpecified  ^ 

which 
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vhich  would  have  been  very  inftru&ive,-  had  they  been  ob- 
ferv’d  throughout  the  year,  as  they  were  at  Naples. 

By  the  barometrical  obiervations  it  appears,  that  the  afcent 
and  defcent  of  the  mercury  is  not  fo  great  at  Naples *  as  in  the 
more  northerly  climates  :  For,  it  was  but  twice  in  the  whole 
year  above  30  inches  •  and  but  thrice  as  low  as  29.1 2  inches. 
And  fo  in  ‘Phil.  Tranf.  N°  3  21.  Dr.  Derham  observed,  that 
at  Zurich  the  range  is  but  about  an  inch  5  but  at  Upmitijler  he 
finds  the  highefl  alcent  to  have  been  30.44  inches  and  the  lowed: 
defcent  27.44  inches,  which  is  a  range  of  2  inches  and  j  :  And 
by  his  account  of  the  Petersburg  obfervations  in  1724.  Phil. 
Pranf  N°424-  p.107.  it  appears  that  the  mercurial  range  there 
is  3.31  inches :  And  as  to  Norway ,  the  obfer/ations  are  too 
few,  and  all  made  only  in  the  lummer  months,  whereby  no  good 
judgment  could  be  form’d  :  And  at  Bengal  they  had  no  baro¬ 
meter. 

By  the  thermometrical  table  we  may  judge  of  the  heat  and 
cold  of  the  ieveral  places  :  For  the  right  underftanding  of 
which,  it  is  to  be  noted,  that  in  Mr,  Hauksbee' s  thermometers, 
the  point  of  extreme  heat  is  5  degrees  above  o  3  the  point  of 
temperate  45  degrees  below  03  and  the  point  of  freezing  ^5  de-* 
grees.  But  Dr.  Cyrillus  faith,  it  freezes  with  them  at  Naples, 
when  the  Ipirits  are  only  got  to  55  degrees.  His  words,  which 
are  to  the  following  purpofe,  are  remarkable  :  4  Itake  it  to  be 
‘  worthy  of  your  fagacity,  and  yourlludy  of  nature,  to  account 
1  how  it  comes  to  pals,  that  with  ns  water  freezes  when  the  fpi- 
4  rits  in  the  thermometer  are  fcarcely  fallen  to  55  degrees  3 
4  whereas  at  London ,  not  before  they  are  at  65  degrees,  where 

*  your  point  of  froft  is  marked.  And  if  our  Philofophy  can 

*  avail  us  any  thing,  it  fhould  feem  that  there  is  fomething  or 
4  other  requifite,  with  which  our  air  is  impregnated,  and  yours 

*  not,  befides  an  intenfe  degree  of  cold  to  congeal  water,  as  in 

*  artificial  freezing,  not  fnow  alone,  but  iuch  as  is  mixed  with 

*  fait,  is  to  be  employed. 

And  as  it  freezes  at  Naples  at  a  warmer  degree  of  the  thermo- 
meter  3  lb  Dr.  Denham  obferves,  that  at  Chrlftiana,  the  illuftri- 
ous  oblerver  complains  of  the  vehement  heat  of  the  fun  in  July 
when  the  Ipirits  were  but  at  3 6  and  34  degrees  :  In  Augt'Jl  at 
25,27,  and  28  degrees,  when  he  fays  the  weather  was  exceeding 
hot.  The  Dr.  thus  diftinflly  mentions  (as  the  author  doth) 
the  heat  of  the  fun ,  and  the  heat  of  the  weather  5  becaufe 
they  may  not  mean  the  fame  thing,  he  having  been  informed  by 
the  whale  fifliers,  that  in  Greenland  the  heat  of  the  fun  is  fcarce 

Yon.  X.  %  H  tok- 
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tolerable  on  one  fide  of  the  fhip,  when  on  the  other  it  freezes 
hard. 

At  l Bengal  the  heat  at  fometimes  feems  to  be  very  intenfe,  by 
the  thermometer  being  in  lome  months  more  degrees  above  o, 
than  the  point  of  extreme  heat  is  :  As  particularly  in  April, 
May,  and  June,  it  was  6,  7,  and  8  degrees  above  o.  But  thole 
excefiive  heats  are  commonly  in  the  afternoons,  the  forenoons 
being  more  temperate  5  and  the  temperature,  or  what  they  call 
coldhhere,  is  at  the  lame  time  of  the  day  :  And  the  degree 
of  the  thermometer,  at  which  they  reckon  it  coldifh,  is  about 
15  degrees.  And  on  May  2.  at  8  o’clock  in  the  morning  Mr. Bel¬ 
lamy  faith,  (the  thermometer  being  then  at  20.4  degrees)  the 
morning  was  like  winter  weather  in  Europe. 

Whether  this  lb  different  judgment  of  great  cold  at  'Bengal , , 
when  the  thermometer  was  about  20  degrees,  and  of  exceffive 
heat  at  Chrijliana ,  when  it  was  but  a  little  below  that,  viz.  at 
25  degrees,  gyc.  Whether  it  ariles  from  lome  prejudice,  orr 
from  lome  extraordinary  quality  in  the  air,  Dr  .iDerham  leaves 


as  Dr.  Cyrillus  doth,  to  others  to  determine. 
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As  to  the  weather,  winds,  rain,  (iFc.  of  the  feveral  plat  ess 
Dr.  iDerham  only  gives  a  tranfient  view  of  every  month. 

At  Naples,  January  was  a  cool  month,  frequent  rain  withi 
much  thunder  and  ft  or  ms  of  wind.  The  rain  amounted  to. 
111  mealures  and  |  (23  of  which  make  an  Bnglijh  inch  in- 
depth)  which  is  4  inches,  19  mealures  and  £,  or  near  five  inches. 
VeJ trains  was  pretty  quiet. 

February  was  a  drier  month,  the  rain  amounting  only  to  14^ 
mealures,  which  is  but  a  little  above  4-  an  inch  deep.  The:’ 
weather  was  for  the  moft  part  cloudy,  with  fome  frofts.  Vef- 
fuvius  emitted  a  thick  i'moke. 

At  Naples ,  in  March  it  was  cold,  with  hail  and  fnow  on  the! 
mountains  -  the  rain  amounted  to  10 1  mealures,  which  makes* 
4  inches,  q  mealures  depth.  The  winds  were  in  all  the  points.! 
Vefuvi'ts  dilcbaroed  rivulets  of  fire.  u 


At  Bengal^  the  5  I  a  ft  days  of  March  (which  were  all  ob-> 
ferved  in  this  month)  were  fair,  the  wind  S2. 

In  Ap ri  l  the  winds  at  Naples  were  much  m  the  northerly,,’ 
points,  c  dd,  frequent  thunder,  the  ram  only  58  mealures,  which 
make  1  inch,  1 5  mealures.  f  here  was  no  fire  in  FefuviiiS 
the  beginning  of  the  month,  but  towards  the  latter  end,  divers 
fivers  of  fire  and  lPnnke. 

At  Bengal  the  wind  was  much  among  the  fourherly  points, 
cloudy,  lome  rain  and  thunder.  The  weather  for  the  moil  part 
temperate,  bur  great  heats  in  the  afternoons.  ‘  io:, 
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In  May  at  Naples,  the  wind  lay  much  in  the  wederly  and  . 
outherly  points.  Rain  103  meaiures  and  •§-,  which  make  4 
oches  11  meaiures  and  jr  in  depth,  with  frequent  thunder, 

' refuvius  c  aft  out  rivers  of  fire,  which  reach’d  a  I  molt  to  the 
bottom  of  the  mountain. 

At  Bengal  the  winds  varying,  but  for  the  mod  part  fomher- 
y,  with  much  cloudy,  rain  and  thunder.  The  beginning  of 
he  month  colder  than  ordinary  3  afterwards  exceeding  hot. 

In  June,  at  Naples ,  the  wind  was  much  in  the  wederly  and 
i6rth  wederly  points,  but  little  rain,  N  only  6  meafures  and 
vhich  is  but  about  j;  of  an  inch  depth. 

At  ‘Bengal  much  rain,  with  thunder  and  he  it.  On  June 
ith  it  is  noted  3  4  we  are  now  pretty  certain  the  rains  are  let  in. 9 

At  Chrifiiana,  the  observations  begin  on  June  22,  the  wea- 
her  temperate,  and  for  the  molt  part  cloudy,  with  thunder,  hail, 
.nd  rain. 

At  Naples  July  was  a  hot  dry  month  3  without  any  rain,  but 
requent  mids.  Vefuvius  quier. 

At  Bengal ,  there  was  frequent  and  much  rain,  with  thunder 
md  lightning  j  for  the  molt  part  cloudy  3  winds  perpetually 
varying. 

At  Chrifiiana  great  rains  with  thunder,  frequent  fogs,  ionie 
air,  and  complaints  of  vehement  heat  3  tho’  the  thermometer 
vas  but  at  30  degrees  in  that  month. 

In  Augufi,  at  Naples  x  he  wind  was  in  the  wederly  and  north - 
wederly  points,  / bowers  with  thunder  were  frequent,  which 
-mounted  only  to  49  meafures  and  f,  which  is  but  a  little  above 
»  inches  depth.  And  tho’  by  the  table  the  weather  lee  ms  to 
lave  been  warm  3  yet  there  are  frequent  complaints  of  the  air 
>eing  cold.  Vefuvius  call  forth  a  large  river  of  fire. 

At  Bengal ,  much  rain,  with  thunder  and  cloudy,  winds  va- 
ying,  but  pretty  much  eaderly  3  weather  lo  me  tiroes  very  hot, 
mt  for  the  molt  part  more  temperate  than  in  feme  of  the  other 
months. 

At  Chrifiiana ,  the  wind  various  3  frequent  mids  with  clou- 
ly ,  and  lometimes  fair,  and  fbmetimesrain.  Great  complaints 
jf  heat,  tho’  no  great  dgns  of  it  by  the  thermometer. 

in  September ,  at  Naples ,  the  winds  various  and  very  dormy 
owards  the  latter  end  of  the  month,  with  horrible  thunder, 
ightmng,  and  heavy  ram,  which  amounted  to  220  meafures 
md  i,  making  9  inches  13  meaiures  and  \  in  depth  3  which  is 
nore  rhan  fell  in  any  month  this  year,  and  drown’d  the  mar/hes, 
tnd  did  a  great  deal  of  damage  to  houies,  trees,  Ific,  Vejuvius 
vas  quiet  at  the  beginning,  but  dery  at  the  end. 

'  H  2 
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‘Bengal  hath  only  the  7  firft  days  obfervations,  where  th# 
wind  was  moftly  eafterly,  cloudy  and  fhowery,  with  thunder 

and  lightning*  ^ 

The  obletvations  of  the  remaining  months  are  ail  of  Naples  $ 
where  in  Ottober^  the  wind  was  various,  and  fometimes  ftor- 
my,  with  thunder  3  frequent  mills,  and  fometimes  heavy  rain, 
amounting  to  107  meafures,  which  is  4  inches  15  irieafures,  and 
in  the  mountains,  (now.  Vejuvius  was  turbulent  in  the  begin¬ 
ning  of  the  rftonth,  and  emitted  a  river  of  fire. 

November  was,  for  the  mod  part,  a  cloudy  milling  month, 
with  thunder  and  rain  ;  but  of  no  greater  quantity  than  73  mea- 
furss,  which  are  equal  to  three  inches  4  meafures  ckpth  Eng - 
lift.  Then  the  wind  was  more  northerly  than  in  any  other 
quarter.  The  fire  of  Vefuvius  lefs. 

i 'December  was  a  wet*  feafonable  month,  the  rain  being  179 
meafures,  which  is  7  inches  18  meafures  in  depth  5  and  this  up¬ 
on  the  rains  and  unfeafonable  weather  of  the  preceeding  months 
greatly  damaged  the  fruits  of  the  earth.  The  rain  of  the  whole 
year  the  illuftrious  obferver  computes  at  3  Englift  feet  7  inches 
and  1 4I  meafures:  And  to  flow  how  much  wetter  this  year 
was  than  thefe  other,  he  gives  thefe  quantities  of  the  year  1724.. 
2  Englift  foot  10  inches,  14  meaiures  :  Of  1725,  2  foot  10 » 
inches,  17  meafures  :  Of  172 6,  1  foot,  11  inches,  14  j-  mea- ■ 
furcs 

The  dead  bodies  of  a  Man  and  Woman  preferved  for  49  years ; 
in  the  Moors  in  Derbyshire,  by  Dr.  Charles  Balguy.  Phil., 
Tranf.  h°  434.  p.  413. 

THESE  two  perfons  were  loll  in  a  great  form  of  fnow? 

on  the  moors,  in  the  parifh  of  Hope ,  near  the  wood¬ 
lands  in  Derby  ft  ire  on  Jan.  14. 1674  3  and  not  being  found  l 
till  the  3d  of  May  following,  they  then  fmelc  fo  ftrong,  that: 
the  coroner  ordered  them  to  be  buried  on  the  lpot  :  They  lay' 
in  the  peat-mofs  for  28  years  and  9  months  before  they  were! 
look’d  at  again  3  when  fome  countrymen,  having  obferv’d  the 
extraordinary  quality  of  this  ioil  in  preferving  dead  bodies: 
from  corruption,  were  curious  enough  to  open  the  Ground,  to  fee: 
if  thefe  perfons  had  been  fo  preferved,  and  they  found  them  no 
way  alter’d,  the  colour  of  their  skin  being  fair  and  natural,  and: 
their  fleih  loft,  as  that  of  perfons  newly" dead  :  They  were  af- 
wards  expo  fed  for  20  years,  tho’  they  were  much  changed  inr 
that  time,  by  being  fo  often  uncover’d:  And  in  1716  their 
condition  was  as  follows :  The  man  was  perfect,  his  beard  llrong 

and 
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and  about  f  of  an  inch  in  length  5  the  hair  of  his  head  fhort,  his 
skin  hard,  and  of  the  colour  of  tanned  leather,  which  is  nearly 
that  of  the  liquor  and  earth  they  lay  in  :  The  woman  being 
taken  out  of  the  ground,  had  one  leg  off,  the  flefh  decay’d,  and 
the  bone  found  j  the  Belli  of  one  hand  decay’d  and  the  bone 
found  5  the  upper  lip  and  the  tip  of  her  nole  decay’d,  but  no 
other  part  of  her  face  :  Her  hair  was  long  and  Ipringy,  as  that 
of  a  living  perfon  :  The  upper  part  of  one  of  her  foreteeth,  as 
far  as  was  contained  in  the  locker,  was  as  elaltic  as  a  piece  of 
Heel  5  and  wrapt  round  the  finger,  it  would  fpring  again  to  its 
firft  form  :  But  it  loft  this  power  after  it  had  been  kept  for  at 
few  minutes  in  the  pocket :  They  were  afterwards  buried  in 
Hope  Church,  where  viewing  them  fome  time  after,  they  were 
found  entirely  confumed. 

They  had  lain  about  a  yard  deep  in  the  foil  or  moift 
mofs,  but  without  any  water  in  the  place  :  The  man’s  legs* 
which  had  never  been  uncover’d  till  now  he  was  buried, 
were  quite  fair  5  the  flefh,  when  prefted  with  the  finger, 
pitted  a  little,  and  the  jbints  play’d  freely,  and  without  the  leaft 
ftiffnels  :  The  other  parts  were  much  decay’d:  What  was 
left  of  their  cloaths,  (for  the  greateft  part  of  them  had  been  cut 
away,  to  carry  home  as  a  curiofity)  was  firm  and  good  :  The 
woman  had  on  a  piece  of  new  ferge,  which  feemed  never  the 
worle. 

<Zhe  fequel  of  the  Account  of  Amberg reale  by  bDr.  Neuman, 
Phil.  Tranf.  N°.  435.  p*  4*7*  t  ran  flat  ed  from  the  Latin. 

AS  to  outward  appearance,  there  are  feveral  forts  of  amber- 
greafe,  as  a fh  colour’d,  whitilh,  yellowifh,  of  a  dark  afh 
colour,  and  fmooth,  as  if  done  over  with  leather,  red,  veiny, fpot- 
ted,  and  entirely  blackilh,  both  that  livallowed  by  animals  and 
afterwards  either  ejedled  into  the  lea, or  found  in  their  bodies,  as 
that  which  was  not  fwallowed.  The  ambergreafe,  that  has 
been  fwallowed,  is  both  the  bafeft  and  leaft  valuable  3  for,  it 
generally  retains  lomething  of  the  place,  from  which  it  was 
taken,  or  fome  animal  factor,  and  confequently  is  eafily  cfiflin- 
guifhable  from  good  ambergreafe  :  So  likewife,  that  lort, 
which  is  entirely  blackilh,  or  whitifh,  is  of  no  great  value: 
In  like  manner,  what  appears  Imooth,  uniform,  and  too  pure 
to  the  eye,  is  to  be  fufpefled,  as  rarely  genuine,  and  generally 
adulterated,  if  not  entirely  factious  and  compounded.  On  the 
contrary,  what  appears  afh-colour’d,  veiny,  or  even  fpotted 
white,  black,  or  yellow,  coated  over  with  an  external  blackilh 

cruft  3 
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cruft,  tho’  not  fo  very  pure,  but  mixt  here  and  there  with  the 
becks  of  birds,  parts  of  the  cuttle  -fifti,  the  fpines  of  fifties  or 
other  matters,  yet  for  all  this  it  is  reckoned  the  beft  ;  Tho’  the 
admixture  of  theie  impurities  be  not  always  fo  neceftary,  but 
that,  if  it  can  be  had,  it  may  be  chofe  rather  pure  than  im¬ 
pure  3  the  Dr.  only  mentions  this,  to  fhew  that  the  beft  fort 
is  generally  mix’d  with  variety  of  trafh. 

The  primary  properties  of  good  ambergris,  befides  thole 
already  mentioned,  are  the  following  5  that  it  be  light,  -and 
feel  almoft  like  wax,  and  at  the  fame  time  be  friable,  yet  a 
little  tough,  lb  that  in  pounding,  it  may  ftick  to  the  mortar 
or  peftle,  be  of  a  Fragrant  fmell,  eafily  take  fire  at  a  burning 
candle,  and  conliantly  preferve  its  Same,  eafily  melt  over 
the  fire  or  a  live  coal,  and  have  no  particular  tafte,  neither 
bitter  nor  auftere,  neither  acid  nor  faline. 

The  common  way  of  trying  the  genuinenefs  of  ambergris, 
is  (to  prevent  walling  much  of  it)  to  prick  it  with  a  needle, 
or  other  fine  inftrumenr,  made  red  hot  *  and  then  lomething 
like  melted  rofin  Ihould  appear  about  the  needle  and  rife  up  : 
Or  it  is  thrown  on  live  coals,  or  a  little  of  it  is  melted  in  a  fil¬ 
ler  ladle  over  a  burning  candle  ;  This  proof,  it  is  true,  has 
its  ufe  3  but  it  you  cannot  accurately  diftinguifh  the  exhaling 
odour,  and  befides,  obferve  the  various  other  circumftances, 
and  only  attend  to  its  melting,  even  this  common  proof  may 
fail,  and  it  may  equally  hold  in  adulterated,  nay  in  faftitious 
ambergris  5  as  does  alfo  that  other  recommended  by  Etmul- 
ler  3  viz.  that  genuine  ambergris  fofrens  between  the  fingers 
like  wax,  whereas  the  factitious  is  friable  *  a  property  that 
may  be  eafily  given  it  by  art,  and  which  is  neither  confbn* 
nor  untverfal. 

Ambergris  is  adulterated,  nay  even  compounded  by  im- 
pallors, ^ with  wax,  rofin,  ftorax,  benjamin,  amber,  ladanum 
rnuik,  civet,  aloes,  _the  rottennefs  of  the  afh-tree,  the  flower 
of  rice,  the  rnois  of  trees,  &c.  According  as  one  cheat  im¬ 
proves  upon  another,  in  a  jufler  proportion  and  mixture  of 
theie  ingredients  ;  bin  the  trick  is  easily  dilcovcred. 

i .  X  he  raflitious  anti  comnoiinderl  5mkpt,«rto  nnr.r 
rally  quite  ui 


furious  and  compounded  ambergris  appears  oene- 
miform,  and  every  whereof  the  fame  colour  and 
mixture  like  a  mais  of  pills  or  like  dough  -  a  thing  that  never 
io  equally  holds  in  natural  ambergris.  2.  Such  Counterfeit 
ambergris  generally  ioftens  iooner  in  a  warm  hand  than  the  pe- 
mune.  5.  Bur  the  beft  way  or  difcoveringfuch  factious  amber¬ 
gris  is  by  the  fmell  3  for,  as  the  true  fmell  of  ambergris  is  en¬ 
tirely 
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tirely  peculiar,  fo  it  cannot  be  fp  eafily  imitated  by  art,  but 
that  this  or  the  other  fmell  from  the  ingredients  fhall  lotnerimes 
predominate,  and  fo  the  -cheat  be  difcovered  5  and  that  the 
more  eafily,  if  you  drew  it  on  live  coals,  or  melt  it  in  a  fil~ 
ver  ladle  over  a  burning  candle,  or  even  a  bit  of  it  be  held 
in  the  naked  dame,  and  you  (huff*  its  fume,  and  alfo  attend 
to  its  melting  and  taking  fire  :  If  it  be  genuine,  it  will  then 
boil  in  melting,  continue  brown  after  melting,  and  at  lad  dif- 
fufe  an  amber  odour,  tho’  weaker  than  common  amber?  But 
if  it  be  counterfeit,  it  will  fail  in  thefe  properties  more  or 
lets :  For,  this  latter  will  either  not  melt  at  all,  or  later  or 
much  (ooner;  In  boiling  and  in  its  odour  it  will  be  different  y 
as  it  will  either  yield  a  fomething  fetid,  or  more  fragrant 
fmell,  or  an  entirely  different  fmell  from  the  fumes  of  true 
ambergris:  And  then  after  toafhng  and  boiling,  it  will  not 
continue  of  the  fame  appearance  as  true  ambergris,  but  be 
like  a  coal,  afhes  or  earth,  and  confequently  exhibit  a  quite 
different  appearance,  even  in  refped  of  colour*  4.  Should 
fuch  adulterated  ambergris  occur  as  had  no  foreign  fmell, 
and  which  notwithstanding  happened  to  be  compounded  with 
fomething  inodorous,  as  the  mofs  of  trees,  and  confequently 
fhould  have  no  other  fcent  than  that  of  true  ambergris,  even 
fuch  a  cheat  (hall  be  eafily  difcover’d  :  For,  ambergris  in 
this  proportion  (hall  fmell  too  fparingly  or  weaker  $  and 
thrown  on  live  coals  it  (hall  fume  more  copioufly,  if  not  fen- 
fibly  (rink  $  nor  will  it  melt  equally  all  over,  nor  in  melting, 
boil  as  the  genuine  fort  does  $  in  fine,  it  (hall  not  be  fo  eafily 
kindled  in  the  flame  of  a  candle,  nor  burn  inceffantly  till  it 
is  fpent  like  a  (mall  candle,  which  yet  genuine  ambergris 
does.  5.  Moreover,  all  factitious  or  adulterated  ambergris 
in  folution  fhall  appear  quite  different  from  the  genuine. 
6.  And  laftly,  in  dift illation  in  an  open  fire  the  counterfeit 
differs  greatly  -  not  to- mention  other  proofs  at  prefent. 

Genuine  ambergris,  therefore,  is  a  bitumen,  and  among  all 
the  known  ipecies  of  bitumens  it  equals  or  comes  neared  to 
amber,  excepting  in  its  hardnefs  and  tranfparency  :  It  comes, 
neared  to  it  in  its  compofition,  not  only  beyond  the  other  bi¬ 
tumens,  and  all  other  minerals,  but  beyond  all  other  things 
in  nature  of  what  denomination  foever  they  may  be,  as  (hall 
appear  farther  on. 

Tho’  the  term  bitumen  denote  nothing  other  than  fome. 
mineral  mixr,  yet  mod  writers  of  natural  hidory  have  con¬ 
fined  it  to  this  fpecific  meaning,  that  fuch  a  mixt  is  properly  a 

clammy. 
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clammy  fat  of  the  earth ,  tew;  and  this  cha~ 

rafter  perfectly  agrees  with  ambergris  :  For,  a  fat  or  oil  con- 
ftitutes  the  bads  or  bulk  of  its  eflential  parts,  and  one  drachm 
thereof  holds  at  lead:  2  fcruples  and  \  or  #  parts  of  oil  ;  on 
which  account  ambergris  may  not  improperly  be  called  a 
fat :  But  as  this  fat  or  oil  in  ambergris  is  neither  a  vegetable 
nor  animal,  but  plainly  a  mineral  oil,  it  may  hence  with  the 
greateft  propriety  be  called  a  fat  of  the  earth :  That  amber¬ 
gris  is  a  clammy  body  or  clammy  fat  in  refpeft  of  other  fat 
cannot  be  queltioned,  otherwife  it  might  be  eafily  ground  and 
powdered,  and  not  Hick  in  fuch  a  manner  to  the  peflle  and 
mortar  :  In  line,  that  it  readily  takes  flame,  may  be  eafily 
fhewn,  if  you  apply  a  bit  of  ambergris  to  a  burning  candle  ; 
confequently  it  has  all  the  requifites  and  chara&eriftics  of  a 
bitumen. 

That  ambergris  approaches  nearefl  to  amber  of  any  fub- 
je£t,  Dr. Neuman  had  learned  by  experience  s  For,  1.  Amber¬ 
gris  by  itfelf,  and  in  a  dry  form,  melted  over  a  naked  fire, 
confequently  gradually  exhaling,  and  alfo  on  a  live  coal,  has 
a  ftrong  amber  fcentj  but  if  ambergris  be  with  water  com¬ 
mitted  to  the  Are,  it  will  then  in  like  manner  melt  like  rofin, 
and  give  the  water  in  fome  meafure  an  amber  flavour,  tho’  it 
does  not  mix  with  it;  and  this  flavour  is  alfo  eafily  taken  ofF 
by  d  iff  illation  5  but  the  furrounding  moifture  prevents  both  the 
refolution  of  the  mixt  and  the  evaporating  of  fome  eifential 
particles;  in  a  word,  the  amber  fmell  does  not  this  way  lb 
difcover  itfelf,  as  when  it  is  melted  dry.  2.  Ambergris,  in 
the  preparation  ol  varnifh,  differs  not  from  amber  ;  if  amber¬ 
gris  be  melted,  and  dephlegmated  lintfeed-oil  be  afterwards 
poured  to  it,  or  other  fomewhat  oleaginous  varnifhes  be 
mixed  with  it.  3.  And  laftly,  the  mod  convincing  experi¬ 
ment  is  the  difhllation  of  ambergris  in  an  open  fire ;  for  in 
this  procefs  every  circumftance  perfe&ly  and  nearly  coincides 
as  in  that  for  amber  :  Dr.  Herman  Nicolaus  Grimm  who  had 
been  for  a  long  time  in  the  Baft-Indies,  gradually  diftilled  in 
a  giafs  retort  m  an  open  fire  an  ounce  of  ambergris  -  and 
were  came  over  firft,  a  phlegm,  then  a  fpirir,  and  then  a 
yellow  oil  and  a  little  volatile  fait;  and  there  remained  in 
the  retort  fomethtng  like  pitch  ;  and  he  plainly  tells  us,,  that 
the  phlegm,  oil,  fait  and  remainder,  had  the  fame  appear- 
ance  the  fame  properties,  as  thcfe  very  parts  have  in  the 
niftillation  of  amber,- only  that  the  oil  diffufbd  a  fcmewhat 
more  fragrant  fmell,  Efbemer,  Nat,  Curiof,  ‘Dec.  II.  Jntuh 
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x  405.  Dr.  Neuman  imitated  this  experiment  on  a  drachm 
;>f  ambergris,  and  found  the  very  fame  things,  with  this  onfy 
difference,  that  in  his  procefs,  he  had  got  no  confident  re¬ 
mainder,  but  a  little  powder  not  exceeding  a  grain  in  weighty 
which  neither  affe&s  the  thing  itfelf,  nor  Dr.  Grimm" s  expe¬ 
riment  ;  but  the  difference  was  probably  owing  to  this,  that 
he  finifhed  his  procefs  a  little  fooner,  or  at  the  lad  did  not  ap¬ 
ply  a  diffidently  drong  fire  y  for,  in  this  cafe  we  obtain  fuch  a 
remainder ;  and  confequently  Dr.  Neuman  found  that  the 
whole  body  of  ambergris  may  in  a  condant,  violent  degree 
of  fire  be  diddled  and  brought  over;  and  moreover,  he  alfo 
obtained  from  a  drachm  of  ambergris  2  fc tuples  and  f  of  oil, 

5  gr.  of  water,  zgr.  of  fait,  and  about  a  grain  weight  of 
powder;  the  other  two  grains  were  lod  by  partly  adhering  to 
the  fides  of  the  retort  and  by  partly  evaporating:  The  oil 
and  fait,  as  being  the  two  principal  parts,  were  of  the  fame  , 
nature,  as  thofe  of  amber,  confequently,  not  urino-volatile  s 
From  this  proportion  of  its  ingredients  we  may  refleCI  that  fo 
fmall  a  quantity  of  fait  and  earth  is  however  capable  of  con- 
denfing  a  much  greater  portion  of  oleaginous  parts,  or  of  re¬ 
ducing  them  to  a  firm,  tenacious  and  entirely  dry  date ;  alfo, 
that  this  circumdance  in  a  greater  meafure  agrees  with  am¬ 
ber,  and  confequently  confirms  its  affinity  even  in  this  refpefh 
All  fpecies  of  ambergris  do  not  feparate  any  pure  fait,  fine© 
that  little  it  has  is  eafily  intangled  in  a  copious  oil. 

Since,  therefore,  this  precious  matter,  ambergris,  exerts  its 
principal  virtue  by  its  fragrancy ;  hence  it  has  been  ufed 
for  a  long  time  in  perfuming  ;  as  in  balfams,  fnuffs,  dentifrices 
and  ele£fuaries  for  the  teeth,  powder  for  the  hair,  wafli-balls 
and  in  perfuming  clothes ;  and  confequently,  rather  applied  for 
delicacy  than  ulefulnefs  :  Since  likewife  a  variety  of  medicinal 
qualities  was  formerly  aferibed  to  ambergris,  as  a  cardiac, 
cephalic,  apoplectic,  bezoardic,  nervine,  &c.  Hence  it  was 
ufed  in  the  drops,  tho’  formerly  in  greater  plenty  than  now, 
in  different  preparations  and  compofitions,  yet  more  in  the 
galenical  than  chemical  ones,  and  commonly  in  the  form  of  a 
powder.  But  to  wave  thefe,  and  mention  one  only  indance  of 
a  very  common  preparation  dill  in  ufe  ;  viz,  the  fimple  of¬ 
fence  of  ambergris ;  in  which  there  is  nothing  other  than  pure 
ambergris  with  its  mendruum ;  and  the  rather  as  in  the  fo- 
lution  of  it,  he  obferved  one  or  two  ciraimftances,  not  to  b© 
met  with  in  any  author. 


Vol,  Xe  z 


7 


It 


66  MEMOIRS  of  the 

It  has  hitherto  been  received  as  a  certain  truth,  that  redi- 
fied  fpirit  of  wine  does  not  of  itfelf  diflblve  ambergris  ;  and 
from  this  authors  concluded  that  ambergris  was  neither  vege¬ 
table  nor  animal ;  neither  a  rofin,  nor  an  oleaginous  fatty  or 
refinous  body,  but  a  bituminous  mineral;  becaufe  redified 
fpirit  of  wine  affeds  it  very  little,  much  lefs  diffolves  it ; 
and  only  in  the  fame  manner  as  it  affeds  afphaltum,  amber 
and  other  bituminous  mixts  ;  from  which  indeed  it  may  ex- 
trad  a  little,  but  never  make  a  perfed  folution  :  And  even 
I)r.  Hoffman  himfelf,  Obfervctt.  IP hyjic .  Chytn.  Selebi.  Lib.  I. 
Obferv.  XVI I J  p.  67,  &c.  affirms  that  ‘  the  folution  and  ex- 

*  tradion  of  all  refinous  bodies  are  eafily  performable  in 
4  highly  redified  fpirit  of  wine ;  but,  which  is  remarkable, 
4  he  fays,  that  this  dees  not  hold  in  ambergris,  which  is  of 

*  very  difficult  folution  in  this  fpirit :  And  becaufe  we  obferve 
6  that  inflammable  bodies,  which  grow  out  of  the  earth,  as 
4  amber,  jewifli  pitch,  pit-coal,  are  alfo  of  more  difficult  fo- 

*  lution,  nor  fo  readily  mix  with  a  highly  fpirituous  liquor, 
4  hence  it  is  we  give  in  fo  thofe,  who  hold  that  ambergris  is 
4  referable  to  bitumens,  whofe  origin  is  from  the  earth, 

And  further  he  fays  ;  4  flnee  ambergris  therefore  is  of  io  diffi- 
4  cult  a  folution,  this  undoubtedly  is  the  reafon  that  we  have 
4  no  genuine  folution  of  it  in  the  fhops:  For,  generally  they 
4  are  wont  to  prepare  it  with  mufk,  the  effential  oils  of  cin- 

*  namon  and  other  oils,  or  even  with  civet;  and  thus  indeed 
4  we  are  poffeffed  of  a  very  fragrant  effcnce,  and  which  is 
4  not  without  its  virtue  and  ufe  ;  but  it  partakes  but  little  of 
4  the  ambergris,  which  latter  remains  rather  untouch’d.’  But 
Dr.  Neuman  has  from  his  experience  fhewn  this  folution  in 
fpirit  of  wine,  not  only  pofflble  but  eafy,  and  it  requires 
only  fome  little  management :  Take  highly  redified  tartari- 
fed  fpirit  of  wine  (tho’  in  cafe  of  neceffity,  the  Ample  redi¬ 
fied  fpirit  without  tartar  may  equally  anfwer)  and  put  to  it 
72  part  of  pure,  genuine  ambergris  cut  fmall;  put  it  in  fuch 
digeflion,  as  gradually  heats,  fo  that  the  fpirit  or  menflruum 
begin  to  boil ;  and  this  is  all  the  art :  Then  a  perfed  folu¬ 
tion  enfues ;  for,  he  diflolved  2  fcruples  of  ambergris  in  an 
ounce  of  fpirits,  and  there  remained  undiffolved  in  the  bot¬ 
tom  of  the  glafs,  that  impurity  only,  which  was  not  amber¬ 
gris,  but  confifts  of  earthy  and  other  heterogeneous  parts, 
lometimes  2  grains,  or  only  one  grain  in  weight :  For  an  ex¬ 
temporaneous  proof  of  this;  fet  a  glafs,  which  is  not  quite 
filled,  nor  elofely  flopped,  for  fear  of  its  burfbing,  oyer  live 
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coals  or  a  burning  candle  $  and  the  experiment  fucceeds,  as 
i'oon  as  the  fpirits  begin  to  boil :  But  if  we  ufe  an  inflamma¬ 
ble  oleaginous  fpirit  as  the  menftruum,  whether  drawn  over 
one  or  more  oleaginous  vegetable,  or  whether  fome  efifential 
oil  be  dropped  into  fuch  highly  rectified  fpirit  of  wine,  then 
the  folution  fucceeds  the  fooner  ;  and  for  the  reft,  neither  fpi¬ 
rit  of  rofes,  nor  any  other  fpirit,  which  is  drawn  over,  un- 
lefs  it  be  rich  in  oil,  or  impregnated  with  oleaginous  particles, 
has  here,  with  refpeCfc  to  the  power  of  the  folvent,  any  pre¬ 
ference  to  highly  rectified  fpirit  of  wine. 

The  following  circumftances  are  remarkable.  1.  That  if 
highly  resided,  fimple  fpirit  of  wine  without  alcaliy  or  even 
tartarifed  fpirit  of  wine,  newly  drawn  over  fait  of  tartar,  be 
taken  5  then  indeed  in  the  aforefaid  proportion  there  is  alfo  a 
compleat  Iblution  5  but  this  folution  or  effence  of  ambergris, 
as  it  is  called,  is  not  fufficiently  deep  or  high  coloured. 
2.  The  remainder  is  apparently  no  inconfiderable  quantity, 
fo  that  the  greateft,  or  a  confiderable  part  of  the  ambergris 
appears  indiffolved  5  tho’  really,  upon  filtring  the  folution, 
and  drying  and  weighing  what  remains  in  the  filtre,  it  prove 
very  little  in  quantity,  and  is  a  pure  powder  or  tender  earth, 
provided  the  genuine  ambergris  be  ufed.  9.  If  the  fpirit  be 
not  fufficiently  dephlegmated,  or  a  fufficient  degree  of  heat 
be  not  applied  ;  in  that  cafe,  there  is  either  no  folution  at  all, 
or  a  bare  and  fimple  extraction  only.  4.  But  if  you  ufe  for 
the  folution  fuch  tartarifed  fpirit  of  wine,  as  has  only  flood 
in  infufion  with  fait  of  tartar,  without  afterwards  drawing  it 
over,  then  the  folution  is  fooner  and  better  tinged. 

From  thefe  four  circumftances,  therefore,  arife  the  following 
confe&aries.  1.  Since  generally  in  the  eftence  of  ambergris, 
if  its  colour  or  tinCture  is  alfo  fought  for,  many  perhaps  have 
not  taken  it  for  a  folution,  becaufe  it  appeared  but  little 
tinged.  2.  And  that  the  lefs,  as  they  obferved  fo  apparently 
copious  remains  9  which  at  firft  made  the  Dr.  himfelf  think, 
there  was  little  or  no  folution,  till  he  had  dried  and  weighed 
if,  when  he  found  it  not  only  very  fmall  in  quantity,  but  a 
pure  heterogeneous  powder,  that  made  no  part  of  the  folu¬ 
tion  or  effence  of  ambergris.  9.  Or  if  this  folution  has  not 
fucceeded  to  any  one’s  mind  $  in  that  cafe,  the  fpirits  were 
not  fufficiently  rectified,  or  a  due  degree  of  heat  was  not  ap¬ 
plied  5  and  probably  many  have  thought,  that  as  ambergris 
was  a  fragrant  matter,  if  either  digefted  or  infufed  in  a  ftrong 

I  2  heat 


68  MEMOIRS  of  the 

heat,  its  bed  and  moft  fubtile  parts  would  evaporate,  and 
therefore  a  gentle  degree  of  heat  was  to  be  applied  $  tho* 
indeed  all  forts  of  ambergris  do  not  require  fuch  a  vehement 
fire,  and  yet  the  folution  fucceed.  4.  And  laftly,  it  follows, 
that  if  you  either  obtain  or  have  a  highly  findlured  efifence, 
and  beddes  the  menitruum,  you  ufe  nothing  other  than  am¬ 
bergris,  fuch  mendruum  is  always  a  fpirit  of  wine  tartarifed 
by  infufion  •  whence  the  tin£lure  originally  proceeds,  not 
from  the  ambergris,  but  from  the  fixt  alcaline  fait,  and  is 
only  heightened  by  the  oleaginous  parts  of  the  ambergris : 
The  certainty  of  this  circumdance  appears,  if  highly  re&L- 
fied,  oleaginous  fpirit,  of  wine,  be^digefted  per  fe  with  lalt  of 
tartar  only  j  for,  hence  arifes  a  ruddy  tinAure,  called  tinc¬ 
ture  of  tartar :  If  this  fpirit  of  wine  be  not  oleaginous  5  nei¬ 
ther  the  tinfture  of  tartar  will  be  fo  beautiful,  and  fcarce  be 
tinged  yellow,  or  it  will  be  entirely  without  any  tin&ure  3 
but  if  you  put  to  it  a  drop  or  two  of  effential  oil,  as  ot 
anije,  you  will  plainly  fee  a  more  faturated  tinffcure. 

The  conclufion  of  this  matter  is,  therefore,  this  :  1.  That 
if  ambergris  be  treated  with  pure  and  highly  resided  fpirit 
of  wine,  or  ‘even  with  fuch  as  is  tartarifed  by  drawing  it 
over  5-  then  indeed  there  is  a  compleat  foludon,  but  without 
any  peculiar  tm£mre.  2.  But  if  the  fame  ambergris  be 
treated  in  the  fame  manner  with  fpirit  of  wine  tartarifed  by 
infuiion  $  that  then  there  is  not  only  a  folution,  but  alfo  a 
tinffure,  which  is  chiefly  owing  to  the  fait  of  tartar,  and  ccn- 
fequently  in  refpedi  of  colour  is  rather  to  be  condder’d  as  a 
tinfture  of  tartar.  3.  But  if  it  appears  a  little  higher  co¬ 
loured  than  tincture  of  tartar,  in  that  cafe  the  oily  parts  of 
the  amber  have  in  like  manner  contributed  to  the  heightening 
the  tindture,  as  if  you  had  put  one  or  more  drops  of  another 
oil  to  another  tindlure  of  tartar,  to  which  no  ambergris  was 
ufed.  4.  if,  therefore,  the  alcalifate  fpirit  of  rofes,  made 
either  by  fermentation  or  even  by  repeatedly  drawing  it  over 
roles,  be  applied  as  a  folvent  in  the  preparation  of  effence  of 
ambergris,  and  with  it  an  excellent  effence  be  prepared,  we 
ate  not  hence  to  conclude,  as  if  fpirit  ot  rofes  alone  were  the 
peculiar  and  appropriated  folvent  of  ambergris :  For  here, 
as.  was  already  fa  id,  there  is  fome  alcaline  fak,  as  alfo  fome 
oleaginous  par's  3  and  from  tliefe  the  tindture  arifes  in  the 
fame  manner,  as  if  tindture  of  tartar  were  prepared  from 
fait  of  tartar  witn  oleaginous  fpirit  of  wine,  without  am¬ 
bergris  and  without  roles  5  and' the  folution  of  ambergris 

always 
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always  proceeds,  as  if  it  were  a  folution  with  another 
tartarifed  fpirit  of  wine,  or  even  with  what  is  highly  rectified 
and  fimple,  without  fait  of  tartar. 

But  that  the  effence  or  folution  of  ambergreafe,  prepared  in 
a  proper  manner  with  good  lpirit  of  roles,  diffules  a  much 
ftronger  and  more  grateful  odour,  than  that  prepared  with 
fimple  fpirit  of  wine,  is  entirely  natural.  For,  i.  Spirit  of 
roles  per  fe,  has  not  only  a  Itrong  but  a  fragrant  odour,  whereas 
the  fimple  fpirit  of  wine  has  almoft  none  at  all :  2.  It  is  known 
that  ambergreafe  is  naturally  difpoled  not  to  yield  any  peculiar 
odour  ;  but  fo  foon  as  fome  other  thing,  naturally  fragrant 
is  mixed  therewith  ;  that  then  the  odour  and  fragrancy  of 
ambergreafe  is,  as  it  were,  roufed,  excited,  and  really  ex¬ 
alted  f  and  this  is  the  cafe  in  the  folution  of  ambergreafe  with 
lpirits  of  roles. 

The  officinal  e {fence  of  ambergreafe  may,  therefore,  not  im¬ 
properly  be  prepared  with  alcalifate  fpirit  of  rofes  on  the  ac¬ 
count  of  heightening  the  odour  5  but  as  there  are  many,  who 
cannot  bear  either  the  fmell  or  tafle  of  roles,  hence  it  will  he 
proper  to  prepare  this  eflence  with  highly  redhfied  and  alcali¬ 
fate  fpirit  of  wine :  But  that  this  tin&ure  may  be  fufficiently 
efficacious,  and  the  folution  the  fooner  accomplifh’d,  and  not 
without  its  colour,  it  will  be  proper  doubly  to  alcalifate  the 
folvent  or  fpirit  of  wine  ;  as  fird  prepare  a  pretty  good  tarta¬ 
rifed  fpirit  of  wine  by  drawing  it  over,  or  let  a  genuine  highly 
rectified  fpirit  of  wine  be  feveral  times  didill’d  on  a  fixt  alcaline 
fait  ;  and  let  it  be  again  returned  on  pure  and  calcined  fix’d  al¬ 
caline  fait,  and  digeded  for  fome  time;  at  length  decant  it,  and 
ule  it  as  a  folvent  for  the  efience  or  folution  of  ambergreafe;  and 
then  this  fpirit,  in  relpe£f  of  its  folutive  virtue,  will  in  the 
fame  manner  as  the  belt  and  molt  precious  fpirit  of  rofes  ;  nay 
if  the  fpirit  of  rofes  was  neither  tartarifed  nor  alcalifate,  it  will 
render  the  preference  doubtful. 

Etmaller  fome  where  writes,  opera  cPharm .  Chym *  in 
Schrodero  dilucid.  p.  79.  that  *  ambergreafe  is  made  to  fer- 
4  ment  with  rofes,  and  hence  the  fpiritus  rofarum  ambratus 

*  may  be  made,  which  is  to  be  preferred  to  pearls,  as  the 

*  greateft  cardiac  and  comforter’  :  But  fince  water,  as  the 
common  folvent  of  bodies  that  are  to  be  fermented, 
does  not  in  the  lead  touch  ambergreafe ;  and  that  a  true 
fermentation  cannot  pofiibly  happen  to  rofes  on  the  part  of 
ambergreafe  ;  it  is  probable  this  is  a  rnidake  of  Etmullers  ; 
into  which  he  was  led  by  being  told,  that  a  grateful  fpirit  is 

made 
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made  with  ambergreafe  and  fpirits  of  rofes  well  fermented 
and  re&ified  :  That  the  fragrant  fpirit  of  rofes,  even  without 
ambergris,  is  preferable  to  pearls,  only  on  account  of  its  fra- 
grancy,  is  not  to  be  doubted  $  for,  as  a  cardiac  Dr.  Neuman 
prefers  crabs-eyes,  nay  common  oiiter-fheils  to  pearls  5  but  this 
by  the  bye. 

It  now  only  remains  to  prove  that  an  inflammable  oleaginous 
fpirit  promotes  the  folution  of  ambergreafe,  as  may  be  fhewn 
to  the  eye:  Take  highly  resided  inflammable  fpirit,  and  throw 
into  it  bits  of  ambergris  3  if  you  obferve  them  not  to  diflolve, 
then  pour  in  a  few  drops  only  of  any  pure,  eflential,  diflilled, 
oil,  free  of  all  expreffed  oil,  and  the  experiment  manifeftly  fuc- 
ceeds  in  a  fhort  time  :  The  reafon  is,  that  fuch  oils  are  folvents 
of  ambergreafe  5  fince  the  experiment  always  fucceeded  not 
only  with  the  various  aromatic,  fragrant,  eflential  oils,  as  with 
that  of  mint,  lavender,  &c.  but  with  the  Italian  Oglio  di  ce- 
dro ,  with  the  refinous  oil  of  terpentine,  as  alfo  with  the  pure, 
reffified,  bituminous,  oil  of  amber,  which  is  of  the  fame  family 
with  itfelf,  whereas  with  exprefled  oil,  as  that  of  almonds 
there  was  not  the  leaf  lolution  or  extraction  ;  from  which  it 
appears  the  more  evidently  that  Schroder' s  effence  of  amber¬ 
greafe,  by  firfl  digefting  and  expreffing  the  ambergreafe  with 
oil  of  almonds,  and  afterwards  drawing  highly  rectified  fpirit 
of  wine  over  what  is  thus  expreffed,  rather  hinders  than  pro¬ 
motes  a  folution. 


Dr.  Neuman,  with  a  view  to  the  folution  of  ambergreafe, 
made  trials  with  dulcified  fpirits,  both  alcaline  and  acid  $  and 
he  infufed  and  digefted  it  with  the  dulcified  fpirit  of  vitriol, 
nitre,  and  fait ;  as  alfo  with  dulcified  alcaline  fpirits,  as  of 
urine,  or  the  vinous  fpirit  of  fal-ammoniac,  as  it  is  called,  with 
quick  lime,  and  prepared  fait  of  tartar  5  but  thefe  extracted 
little  or  nothing,  and  would  not  entirely  diflolve  it  :  In  the 
infufion  with  dulcified  fpirit  of  vitriol  there  happened  l'ome- 
thing  fingular  5  this  fpirit,  with  the  little  it  extra£led,  form’d 
iome  fa  line  grains,  which  fettled  to  the  fide  of  the  glafs, 
wherein  the  mfufion  was  made. 

.  ^  hat  white  vjfcid  matter,  of  the  appearance  of  tallow,  which 

ts  commonly  wont  to  precipitate  from  the  folution  or  effence  of 
ambergreafe  •  M.  l^mery  takes  to  be  wax*  and  from  this  cir- 
cumftance  he  would  prove,  that  ambergreafe  is  nothin**  other 

7  Bur  if  this  white  matter  happen  to  feparate,  then  in  that  cafe 
Dr.  commonly  oblerv’d  the  three  following  circumftances 

about 
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about  it,  which  if  they  are  not  conjointly  abfolutely  requifite 
to  the  precipitation,  yet  at  leaft  one  of  them  is  fo  for  either  the 
effence  or  folution)  as  flood  in  a  glafs  that  was  not  quite  full,  but 
half  or  a  third  part  empty  ;  or  the  glafs  has  not  been  flopt  fo 
tight  but  that  the  molt  fubtle  fpirits  have  infenfibly  exhaled  5 
and  therefore  in  proportion  to  that  exhalation  a  little  of  the  fo¬ 
lution  is  again  precipitated  ;  laftly,  the  folution  has  flill  flood 
overfome  part  of  the  indiflolved  ambergreafe.  For  if  the  folu¬ 
tion  be  immediately  decanted  from  its  remainder,  and  a  glafs 
be  quite  fill’d  up  with  it,  and  flopt  very  tight,  to  prevent  its 
evaporating,  then  none  of  it  precipitates  fofoon,  nor  does  any  fuch 
whitifh  matter  appear  3  confequently  the  evaporation  of  this 
very  fubtile  fpirit  is  the  true  and  principal  caule,  that  it  again 
precipitates  in  its  flight  what  it  held  before  diflolved. 

2.  The  whitifh  matter  which  M.  Lemery  takes  for  wax,  is 
nothing  other  than  a  fort  of  depurated,  or  reduced  perfedl  am¬ 
bergreafe  3  which  appears  from  treating  the  whitifh  matter 
in  the  fame  manner  as  the  ambergreafe  was  before  with 
highly  rectified  fpirits  of  wine  or  any  other  folvent  made 
ufe  of  for  the  latter 3  whereas  if  the  trial  be  made  with 
wax,  and  highly  rectified  fpirits  of  wine,  they  fhall  not 
diflblve  the  wax  fo  readily,  nor  incorporate  with  it  in  the  fame 
manner.  Not  to  mention  other  circumftances  at  prelent. 

An  Account  of  Experiments  made  on  Ambergreafe  5  by  Mr. 
John  Browne,  and  M.  Godfrey  Hanckewirz,  Phil.  Tranfi 
N°  435.  p.  437.  Tranflated  from  the  Latin. 

TH  E  Royal  Society  ordered  Mr.  Brown  and  M.  Hancke -* 
witz  carefully  to  repeat  Dr. Neuman's  procels  on  amber- 
greaie.  Mr.  Browne  judging  that  the  Dr.  had  in  his  experiment 
made  ufe  of  too  fmall  a  quantity  of  ambergreale,  namely,  a 
Angle  drachm,  took  an  ounce  and  an  half,  together  with  very 
dry  white  cimolian  earth,  (which  he  always  makes  life  of  for 
extradling  the  fait  from  amber)  reduced  to  a  powder,  and  put¬ 
ting  them  into  a  retort  he  expofed  therm  to  different  degrees 
of  heat  3  he  firft  obtain’d  a  pellucid  phlegm  like  the  purell 
water,  then  a  deep  fpirit  like  beer,  after  that  there  came 
over  an  oil,  of  a  deeper  colour,  and  lafl  of  all,  with  a  very 
firong  fire,  he  obtain’d  a  thick  black  balfam.  The  oil  and 
ball  am  he  owns,  bad  the  fame  fmell  with  thole  got 'from  am¬ 
ber,  but  without  any  acid  volatile  fait,  nor  did  the  fpirit  from 
ambergreale  ferment  with  alkali’s,  as  that  from  amber  does 
which  abounds  with  fuch  an  acid  lair  :  He  takes  that  volatile 

acid 
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acid  to  be  tbe  peculiar  criterion  of  amber.  The^  remains  of 
amber  after  diftillation,  are  hard,  black,  and  like  jet  *  but  af¬ 
ter  diddling  the  ambergreafe,  the  earth  only  remained  tinged 
black  ;  and  therefore  fince  he  could  not  perceive  any  acidity  or 
volatility  throughout  the  whole  procels,  he  leaves  it  undeter¬ 
mined,  whether  ambergreafe  be  an  animal  excrement  or  not  5 
but  he  obferves  that  "all  its  grateful  odour,  is  entirely  loft  in 
the  gentleft  fire. 

M.  Hanckewkz  diftill’d  in  a  retort  2  ounces  of  ambergris, 
mixt  with  double  the  quantity  of  very  pure  white  land  5 
and  after  that,  he  diftilled  in  like  manner  other  2  ounces, 
and  in  each  procefs  he  got  a  limpid  oil,  and  the  remainder  was 
bituminous'.  The  oil  resftified  per  fe  yielded  a  phlegm  of  a 
grateful  iubacid  tafte,  like  a  weaker  vinegar,  and  alter  that 
there  came  over  a  limpid,  ballamick,  bituminous  oil,  like  pe¬ 
trol  :  He  diftill’d  half  an  ounce  of  ambergreafe  per  fe ,  and 
with  a  pretty  moderate  lire  he  obtain’d  tbe  fame  things.  After 
diftilling  the  ambergreafe  to  the  greateft  degree  of  drynefs, 
he  urged  the  remainder  with  the  ftrongeft  fire,  and  at  laft 
there  remained  3  grains  of  a  white  faline  earth,  that  caufes  a 
moderate  efferveffence  with  acids,  or  runs  per  deliquium  when 
ex  poled  to  a  moift  air,  fince  he  could  obtain  no  volatile  fait,  nor 
pholphorus  from  the  coal  or  blackifh  remainder  of  the  2  firft 
precedes,  he  concludes  with  the  greateft  affurance,  that  amber- 
greale  is  no  animal  fubftance,  or  excrement  :  For,  phofphorus 
may  be  got  from  the  excrements  of  all  known  animals,  as  he 
has  abundantly  ihewn  in  fratif  N°  428.  He  therefore 

takes  ambergreafe  for  a  bitumen,  nearly  approaching  to  the 
nature  of  amber  •  but  not  for  a  genuine  amber  $  fince  it  does 
notyield  an  acid  volatile  fait,  like  that  got  from  amber. 

-  e  again  repeated  the  experiment  with  equal  parts  of  am- 
bergreale  and  powder’d  glafs  5  becaule  there  might  arife  a 
u  picion  of  lome  alcaline  earth  adhering  to  the  land,  that 
might  have  ablorbed  whatever  quantity  of  acid  were  got  from 

an'  ei.SreaiC5  ^ut  the  procefs  exhibited  again  the  fame 
1 -lnb*'»  on  y  t  at  tne  phlegm  had  the  tafte  of  a  neutral,  but 

T  1  T  Jah  ’  and  after  tHe  fire  llad  fSs’d  the  glafs  pow- 
, 1C  f  man’der  free  the  mals  of  glafs, 

Ly  upon  n  like  a  black  coal,  and  fpread  itfelf  over  all  the  in- 

black  floierrorrLkL.t0  thC  V"y  neCk’  hke  Hne  and  Ih,ninS 

tfAm1i,CfdmifVCrfy  an‘  experiments  maybe  eafily  de- 
>  -  we  confider  ambergreafe  as  a  mm  confining  of 
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fcveral  adventitious  matters,  like  other  minerals,  and  not  as  a 
fimple  pure  body  like  metals :  For  no  ore  of  any  metal,  as  lead, 
for  inftance,  doth  in  all  its  parts  exhibit  an  equal  quantity  of 
metal,  or  particular  mixt  mineral  ;  in  like  manner  the  various 
parts  of  ambergreafe  do  not  contain  the  fame  quantity  of  that 
acid  fait  3  as  may  be  feen  in  M.  Godfrey's  experiments,  in 
one  of  which  the  phlegm  he  got  had  a  fubacid  tafte,  the  un¬ 
doubted  fign  of  that  fait  3  and  in  another  it  had  the  tafte  of  $ 
neutral  fait 3  and  that  fmall  portion  of  it,  examined  by  Dr* 
Neuman ,  contained  more  of  that  fait  than  any  other.  B elides, 
the  more  that  fait  is  entangled  in  the  oil,  the  more  difficultly  is 
it  feparated  therefrom.  In  the  fame  manner  it  happened  in  fame 
experiments  on  quick  lime,  according  to  Dr.  Neuman  in  a 
letter  to  M;  Godfrey ,  where  he  writes  3  that  they  fucceeded 
differently  in  England  and  i  n  France-,  whence  it  happened  that 
a  certain  Frenchman ,  upon  repeating  the  fame  experiments, 
that  had  fucceeded  in  a  certain  manner  in  England ,  and  finding 
that  they  did  not  anfwer  in  the  fame  manner  in  France ,  affirmed 
that  they  were  entirely  falfe.  Befides,  Dr.  Neuman ,  in  another 
letter  to  Sir  Hans  Sloane ,  fays,  that  he  would  not  be  underftood 
as  meaning  p.  421.  that  ambergreafe  is  really  amber,  but  only 
a  genus  thereof,  or  a  bitumen  nearly  appr  oaehmg  to  amber, 
which  was  the  reafon  that  the  antients  called  both  ambar,  the 
®ne  citrina ,  and  the  other  odor  if  era.  Again  he  adds,  as  to 
the  acid  volatile  fait,  of  which  he  obtained  a  grain  or  two,  that 
he  could  not  be  deceived  3  for,,  it  diflolved  in  water  as  com* 
mon  lalt  does,  and  it  tinged  lyrup  of  violets  of  a  red  colour,  as 
other  acids  do  3  and  is  volatile,  bccaufe  it  afcends  in  Diftills- 
tion. 

An  Account  of  Mr.  Thomas  Godfrey’s  Improvement  of 
Davis*  j  Quadrant,  transferred  to  the  Mariner's  Bow.  by 
Mr.  Logan.  Phil.  Tranf.  N°  435.  p.  441. 

rHO  M  A  S  G  02) )  F R  ET  of  ‘Philadelphia,  having* 
under  the  greateft  difadvantages,  made  himfelf  mafter  of 
the  principles  of  aftronomy  and  opticks,  as  well  as  other  parttf 
of  mathematical  fcience,  applied  his  thoughts  to  confider  the 
inftruments  made  ufe  of  in  that  momentous  part  of  bufinefs,  na¬ 
vigation.  He  faw  that  on  the  knowledge  of  the  latitude  and 
longitude  of  the  place  a  Blip  is  in,  the  lives  of  thoufands  of 
ufefol  fubje&s,  as  well  as  valuable  cargoes,  continually  de¬ 
pend  ;  that  for  finding  the  firft  of  thefe,  certain  and  eafy  me¬ 
thods  are  furni/hed  by  nature,  if  obfervation  be  duly  made  ? 
Yot.  ,  •  jfC  1  Buj 
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But  'Davis's  quadrant,  the  inftrument  generally  made  ufe  of  by 
$ritijh  Navigators  (thoTeldom  by  foreigners)  he  perceived  was 
attended  with  this  inconveniency,  that  the  obferver  mull  bring 
the  (hade  or  fpot  of  light  from  the  fun,  and  the  rays  from  the 
horizon,  to  coincide  exactly  on  the  (iduckl  edge  of  the  hori¬ 
zontal  vane :  That  tho’  this  can  be  done  in  moderate  weather, 
and  feas,  with  a  clear  sky,  and  when  the  fun  is  not  too  high, 
without  any  great  difficulty  ;  yet  in  other  cafes  it  requires 
more  accuracy  than  can  in  fome  jun&ures  poffibly  be  applied, 
and  more  time  than  can  be  allowed  for  it.  In  European  lati¬ 
tudes,  or  to  thofe  nearer  the  northern  tropick,  when  the  fun 
is  in  the  fouthern  figns,  and  near  the  meridian,  he  rifes  and 
falls  but  (lowly  :  Yet  in  voyages  to  the  Eafi  and  Weft-Indies, 
of  which  a  great  many,  efpecially  to  the  latter,  are  made,  he  is 
at  noon,  often  and  for  many  days  together,  in  or  near  the  ze¬ 
nith;  and  when  approaching  to  or  leaving  it,  he  rifes  and  falls, 
when  he  has  declination,  fafter  than  even  at  the  horizon  :  For, 
it  is  well  known  to  perfons  acquainted  with  the  fphere,  that 
when  his  diurnal  courfe  takes  the  zenith,  he  there  rifes  and 
falls  a  whole  degree  or  60  minutes  in  the  (pace  of  4  minutes  of 
time  :  So  that  the  obferver  has  but  one  minute,  to  come  within 
2 5  minutes  of  the  truth  in  his  latitude:  While  in  a  middle 
altitude,  as  45  degrees  he  is  at  noon  above  5  minutes  and  \  in 
time,  in  riling  or  falling  one  (ingle  minure  of  fpace,  the  odds 
between  which  is  more  than  80  to  r.  And  yet,  perhaps,  no 
parts  of  the  world  require  more  exadtnefs  in  taking  the  latitude 
than  is  neceffary  in  voyages  to  the  Weft  Indies*.  For,  it  is  owing 
to  the  difficulty  of  it,  that  veffels  have  (o  frequently  miffed  the 
ifland  of  Earbadoes,  and  when  got  to  the  leeward  of  it  have 
been  obliged  to  run  down  a  thouland  miles  farther  to  Jamaica  5 
from  whence  they  can  fcarce  work  up  again  in  the  lpace  of  (e- 
veral  weeks,  againff  the  conftant  trade  winds  ;  and  therefore, 
generally  decline  to  try  for,  or  attempt  it. 

But  farther,  as  the  latitude  cannot  be  found  by  any  other 
method  that  our  mariners  are  generally  acquainted  with,  than 
by  the  fun  or  a  liar  on  the  meridian  :  In  a  cloudy  sky,  when 
the  fun  can  but  now  and  then  be  feen,  and  that  only  between  the 
openings  of  the  clouds  for  very  (hort  intervals,  which  thofe  who 
ufe  the  fea  know  frequently  happens  :  As  alfo  in  high  tem- 
peituous  leas,  when  tho’  the  fun  fhould  appear,  the  obferver 
tan  (carce  by  any  means  hold  his  feet  ;  it  would  certainly  he 
of  vaft  advantage  to  have  an  inftrument,  by  which  an  obfer- 
vation  could  adio  be  fnatch  d,  as  it  were,-  or  taken  in  much  lefs 

time 
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time  than  is  generally  reqaired  in  the  ufe  of  the  common  qua- 
drant. 

Thomas  Godfrey ,  therefore,  confidering  this,  applied  himlelf 
to  find  out  l'ome  contrivance,  by  which  the  neceuity  of  bring* 
ing  the  rays  from  the  fun  and  thofe  from  the  horizon  to  coin¬ 
cide  (which  is  the  mod  difficult  part  of  the  work)  on  one 
particular  point  or  line  from  the  center,  might  be  remov’d.  In 
order  to  which  he  confider’d,  that  by  the  21.  3.  Buck  Elem« 
all  angles  at  the  periphery  of  a  circle,  fubtended  by  the  fame 
legment  within  it  are  equal  on  whatever  part  of  the  circumference 
the  angular  poiat  falls  5  and  therefore,  if  inftead  of  a  quadrant* 
a  femicircle  were  graduated  into  90  degrees  only,  accounting 
every  two  degrees  but  one  ;  this  would  effediually  anfwer  s 
For  then,  if  an  arch  of  the  fame  circle  were  placed  at  the  end 
of  the  diameter  of  the  inftrument,  every  p^rt  of  that  oppofite 
arch  would  equally  ferve  for  taking  the  coincidence  of  the  rays 
abovementioned :  But  fuch  an  inftrument  would  manifeftly  be 
attended  with  great  inconvepiencies  ;  for,  it  would  in  great  al¬ 
titudes  be  much  more  unmanageable,  and  the  vanes  could  not 
be  framed  to  ftand,  as  they  always  ought,  perpendicular  to  the 
rays  :  He,  therefore,  farther  refolv’d  to  try  whether  a  curve 
could  not  be  found  to  be  placed  at  the  centre  of  the  quadrant^ 
which  would,  at  leaft  for  a  length  fufficient  to  catch  the  coin¬ 
cidence  of  the  rays,  with  eafe  fully  anfwer  the  intention. 

A  curve,  that  in  all  its  parts  would,  in  geometrical  ftridlnefs* 
effeft  this,  cannot  be  in  nature,  any  more  than  that  one  and  the 
fame  point  can  be  found  for  a  centre  to  different  circles,  which 
are  not  concentric  ;  It  is  certain  that  every  arch  on  the  limb  may 
have  a  circle  that  will  pafs  through  the  centre,  and  be  a  locus  or 
geometrical  place  for  the  angle  made  by  that  arch  to  fall  on  5 
but  then  every  arch  has  a  different  one  from  all  others,  as  in 
fig.  1.  Plate  III.  Let  A  B  G  be  the  quadrant,  and  A  B,  E  F9 
G  H  be  taken  as  arches  of  it  $  circles,  drawn  through  each  two 
of  thefe  refpedlively,  and  through  the  centre  C  as  a  third 
point,  will  manifeftly  be  luch  loci  or  places:  For,  every  pair 
of  thele  points  ftand  in  a  fegment  of  their  own  circle,  as  well 
as  on  a  iegmept  of  the  quadrant,  and  therefore  by  the  ci¬ 
ted  21.  3d  Elem.  the  angles  (landing  on  thefe  firft  iegments 
will  every  where  be  equal  at  the  periphery  of  their  refpedtive 
circles,  and  their  radius  will  always  be  equal  to  half  the  fe- 
cant  of  half  the  arch  on  the  quadrant  :  For,  in  the  circle 
C  E  D  F,  for  inftance,  the  angle  C  E  D  is  right,  becaufe  in  a 
lemicircle,  C  E  is  the  radius  of  the  quadrant,  E  D  the  tangent 
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of  the  angle  D  C  E=f  the  arch  E  F,  and  C  D  is  the  fecant 
of  the  fame,  equal  to  the  diameter  of  the  circle  C  ED  F,  and 
therefore  its  radius  is  half  that  fecant. 

Now  from  the  figure  it  is  plain,  that  in  very  fmall  arches, 
the  radius  of  their  circular  place  will  be  half  the  radius  of  the 
quadrant,  i.  e.  putting  this  radius  =  10,  the  other  will  be  5  : 
And  the  radius  for  the  arch  of  90,  the  higheft  to  be  ufed  on 
the  quadrant,  will  be  the  fquareroot  of  half  the  fquare  of  the 
radius  =  line  of  450  :=  7.  071,  and  the  arches  at  the  centre, 
drawn  by  thefe  two  radii,  are  the  extremes,  the  medium  of 
which  is  6.0355:  And  if  a  circular  arch  be  drawn  with  this 
radius  ie  part  of  the  length  of  it,  $.  e.  in  an  inftrument  of  20 
inches  radius,  the  length  of  one  inch  on  each  fide  of  the  cen¬ 
tre  affording  two  inches  in  the  whole,  to  catch  the  coincidence 
of  the  rays  on,  which  muft  be  own’d  is  abundantly  fufficient, 
the  error  at  the  greateft  variation  of  the  arches,  and  at  thevex- 
tremity  of  thele  two  inches,  will  not  much  exceed  one  mi¬ 
nute. 


But  in  fixing  the  curvature  or  radius  of  this  central  arch, 
fomething  farther  tnan  a  medium  between  the  extreams  in  the 
radius  is  to  be  confider’d  :  For,  in  fmall  arches  the  variation 
is  very  fmall,  but  in  greater,  it  equally  increafes,  as  in  fig.  2. 
where  it  appears,  the  difference  between  the  angles  A  B  C  and 
JDC  is  much  greater  than  the  difference  between  E  B  C  and 
EDC,  tho  both  are  fubtended  by  the  fame  line  BD:  For, 
their  differences  are  the  angles  B  A  D,  and  BED.  There¬ 
fore,  this  inequality  was  like  wife  to  be  confider’d  j  and  com¬ 
pounding  both  together,  Thomas  Godfrey  pitch’d  on  the  ratio 
of  7  to  1 1  for  the  radius  of  the  curve  to  the  radius  of  the 
inftrument.  which  is  6.  3*3*  to  10.  But  upon  farther  confide- 
ration  e  now  concludes  on  6  ;  and  a  curve  of  this  radius 

of  an  inch  on  each  fide  of  the  centre  to  an  inftrument  of  20 
inches  radius,  or  of  of  the  radius  whatever  it  be,  will  in  no 
c  e  w  at  ever,  as  he  has  himfelf  carefully  computed  it,  produce 

thaf”01  °  a^°je  5  7  Seconds  j  and  it  is  very  well  known 
that  navigators  do  (as  they  very  fafely  may)  in  their  voyages 
entirely  flight  a  difference  of  one  minute  in  latitude.  *  8 

of  1US  IS  the  true  one  for  the  circular  place  to  an  arch 

i  ^  S  j  3n  the  variation  from  it  is  nearly  as  great  at  qq 
degrees  as  at  any  arch  below  ir  ,  the  greateft  belowbeinaat 
.bout  44  degrees,  which  Mowing  to  the  differences  exprefs’d  by 

va  "  :hf  of  fhe  Ciraturcs  or  places.  Yet 

“  i  l0n  °f  57  kconds  anles  only,  when  the  fpot  or  coin- 

cidence 
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cidence  falls  at  the  extremity  of  the  horizontal  light  or  vane* 
or  a  whole  inch  (in  an  inftrument  of  20  inches  radius)  from  the 
centre,  and  then  only  in  the  altitudes  or  arches  of  about  44  or 
$0  degrees.  And  in  thefe,  at  the  diftance  of  \  an  inch  from 
the  centre,  the  variation  is  but  \  lo  much,  viz.  about  14^  5  and 
at  £  of  an  inch  not  4 v  ;  at  the  centre  it  is  precifely  true.  As, 
therefore,  an  obfervation  may  be  taken  with  it  in  f  of  the  time, 
that  ‘Davis's  quadrant  (in  which  3  things  muft  be  brought  to 
meet)  in  a  general  way  requires  :  Conlidering  this  and  the  vaft 
importance  of  fuch  difpatch,  in  the  cafe  of  great  altitudes,  or 
of  tempeftuous  fcas,  or  beclouded  fkies,  it  is  prefumed  the  in¬ 
ftrument  thus  made  will  be  judged  preferable  to  all  others  of  the 
kind,  hitherto  known.  Some  mafters  of  veflels,  who  fail  from 
‘Philadelphia  to  the  Weft- Indies,  have  got  of  them  made  as 
well  as  they  can  be  done  there  5  and  have  found  fo  great  an  ad¬ 
vantage  in  the  facility  and  in  the  ready  ufe  of  them,  in  thole 
foutherly  latitudes,  that  they  reject  all  others.  And  it  can 
fcarce  be  doubted,  but  when  the  inftrument  becomes  more  gene-’ 
rally  known,  it  may  more  univerfally  obtain  in  practice. 

In  1730,  after  Phomas  Godfrey  was  fatisfied  in  this  improve¬ 
ment,  he  applied  himfelf  to  think  of  the  other,  viz .  the  re¬ 
flecting  inftrument  by  fpeculums,  for  a  help  in  the  cafe  of  lon¬ 
gitude,  tho’  it  is  alfo  ufeful  in  taking  altitudes  $  and  one  of 
thefe,  as  has  been  abundantly  proved  by  the  maker,  and  thole 
who  had  it  with  them,  was  taken  to  lea,  and  there  us’d  in  ob- 
ferving  the  latitude  the  winter  of  that  year.  In  May,  1732 
Mr.  Logan  tranfmitted  an  account  of  it  to  Dr.  Halley.  This, 
on  his  part,  is  all  the  merit  he  has  to  claim  in  either  of  thefe 
inftruments. 

Mr.  Logan  only  adds,  that  the  bow  had  beft  be  an  arch  of 
about  1 00  degrees,  well  graduated,  and  number’d  both  ways  j 
the  radius  to  be  of  20  or  24  inches  5  the  curve  at  the  centre  to 
be  -to  of  the  radius  on  each  fide,  that  is  to  of  it  in  the  whole  - 
the  radius  of  that  curve  parts  of  the  radius  of  the  inftru¬ 
ment  5  that  the  glafs  for  the  lolar  vane  ihould  not  be  lefs,  but 
rather  larger,  than  a  filver  fhillmg,  with  its  vertex  very  exaflly 
let  :  And  that  the  utmoft  care  be  raken  to  place  the  middle  of 
the  curve  at  the  centre  exactly  perpendicular  to  the  line  or 
radius  of  45  degrees.  As  the  olplerver  rnuft  likewile  take  care, 
that  the  2  vanes  on  the  limb  be  kept  nearly  equi-diftant  from 
that  degree  ;  to  which  he  only  adds,  that  it  may  be  beft  to 
give  the  horizontal  vane  only  one  aperture,  and  not  two.  The 
reft  he  fuppoles  may  be  left  to  the  workmen. 

Note, 
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Note,  that  the  radius  of  the  quadrant  being  divided  into  20 
equal  parts,  the  centre  x  (Fig.  3.)  of  the  curvature  of  the  hori¬ 
zontal  vane,  A  B,  mu  ft  be  12  f=>  of  thofe  parts  from  the  centre 
C  of  the  quadrant.  The  breadth  A  B  or  gb  of  that  vane 
ihould  be  of  the  whole  radius,  that  is  1  «  on  each  lide  of 
the  centre  C. 

cJhe  Defer  iption  and  Ufe  of  an  Inflrument  for  taking  the  La¬ 
titude  of  a  "Place  at  any  time  of  the  Day  5  by  Mr .  Richard 
Graham.  Phil.  Tranf.  N°  43  5.  p.450. 

TH  E  neceffity  of  finding  the  latitude  a  fhip  is  in,  is  too 
well  known  to  be  infilled  on  $  frequent  opportunities  of 
©bferving  the  latitude  mull,  confequently,  be  of  very  great  ad¬ 
vantage  to  navigation.  The  method  ufually  pra&is’d  is  by 
taking  the  fun  or  ftars  meridian  altitude  or  zenith  diftance  :  In 
this  cafe,  if  the  fun  do  riot  fhine  but  for  fome  fmall  time  only, 
before  and  after  noon,  tho*  it  be  clear  all  the  reft  of  the  day, 
it  is  of  no  ufe  for  this  purpoie  ;  In  1728  Mr.  Fatio  propos’d  a 
method  for  finding  the  latitude^  from  2  or  more  obfervations  of 
the  fun,  or  ftars,  at  any  time,  the  diftance  of  the  faid  obferva¬ 
tions  in  time  being  given  by  a  watch :  But  as  his  method  re¬ 
quires  a  vaft  number  of  computations,  and  a  great  deal  of 
llill  in  fpherkal  trigonometry,  it  has  very  feldom  been  made 
me  of,  and  never  but  by  good  Mathematicians.  The  inftru- 
ment  here  deferibed  will  anfwer  the  lame  end,  and  has  the  fol¬ 
lowing  advantages  5  viz .  2 .  It  may  be  very  eafilv  underftood  by 
feamen.  2.  It  immediately  Ihews  the  latitude  of  the  place. 
3.  It  gives  the  time  of  day  at  lea,  when  no  other  inftrument 
can.  4.  It  may  be  made  as  large 3  and  confequently  as  accurate, 
as  is  defir’d. 

Phe  delcription  of  the  inftrument  is  as  follows  5  ABC 
(Fig.  4.  Plate  III.)  reprefents  part  of  the  hemilphere  of  a  large 
globe  (half  the  globe,  and  the  part  below  the  tropic,  are  cut 
off,  that  it  may  take  up  the  Ids  room)  A  C  half  the  equator, 
divided  into  12  hours  above,  and  180  degrees  below,  and  fub- 
divided  into  minutes,  as  is  likewife  the  lower  tropic  DDj  E  E 
a  moveable  graduated  meridian,  turning  on  the  axis  F  F  5  G 
an  index  to  fix  it  (by  means  of  the  lerew  H)  to  any  hour  5  I#T 
a  circular  heam-compals,  the  centre  I  i  to  be  fixt  on  the  med¬ 
ian  to  any  degre  and  minute  of  declination,  by  the  method 
commonly  call  d  Nonius's  divifions ;  k  the  point  for  drawing 
arches,  which  is  likewile  fixt  to  any  degree  and  minute  by  the 
ame  method.  As  the  meridian  is  at  iome  diftance  from  the 

globe, 
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globe,  L  is  a  piece  of  brafs  to  fix  on  ttte  meridian,  marked 
with  Nonius' s  divifions,  with  a  point  reaching  down  to 
the  interfe&ion  of  the  arches,  by  which  means  the  diftance 
of  the  laid  interfe&ion  from  the  equator,  ^>r  its  latitude, 
is  found.  The  degrees  and  minutes  may  likewile  be  Ihewn  by 
diagonal  lines. 

The  ufe  of  the  inftrument  is,  as  follows. 

*PropoJition  i.  From  2  obfervations  of  the  height  of  the  fun, 
the  diftance  of  the  faid  obfervations  in  time,  being  given  by  a 
watch,  as  alio  the  declination  of  the  fun  5  to  find  the  latitude  of 
the  place  and  hour  of  the  day. 

i.  When  the  fhip  is  at  reft,  that  is,  at  anchor,  or  in  a  calm  5 
lo  as  to  have  little  or  no  progrefiive  motion. 

Cafe  1.  Suppofe  the  fun  in  the  equator,  on  the  day  of  ob« 
fervation  :  Fix  the  center  of  the  beam-compafs  at  o  degree, 
or  at  the  equator  5  and  move  the  point  k  to  the  zenith  dif 
tance  (the  complement  of  the  altitude  taken  by  the  ufuai 
inftruments)  and  from  any  hour  as  from  C,  defcribe  an  arch  of 
a  circle  with  the  faid  point, as bc(J5x.i.  Fig.4.)  Suppofe  8  hours 
after  by  your  watch,  you  have  another  obfervation  ♦  move  the 
meridian  8  hours  farther  to  d  and  fix  it  there ;  and  with  the 
zenith  diftance  then  obferved,  defcribe  another  arch  as  ef$ 
the  point  where  it  cuts  the  former  is  the  place  of  obfervation  5 
and  its  diftance  taken  on  the  meridian  from  the  equator 
Ihews  its  latitude  5  and  the  minutes  reckon’d  on  the  equator 
from  the  meridian  to  G  and  d  (the  times  of  obfervation)  fhew 
what  thofe  hours  were. 

Cafe  2.  When  the  fun  has  declination.  Fix  the  centre  of 
the  beam-compafs  on  the  meridian,  to  the  proper  degree  of 
declination  for  the  day  of  obfervation,  and  proceed  as  before. 

Caje  3,  If  the  obfervations  are  at  a  greater  diftance  than 
12  hours,  but  in  the  fame  day.  Make  ufe  of  the  comple¬ 
ment  to  24  hours  of  the  diftance  in  time,  and  take  the  de~. 
clination  on  the  contrary,  or  lower  fide  of  the  equator ;  and 
inftead  of  the  zenith  diftances,  take  the  nadir  diftances,  or 
altitudes,  increafed  by  90  degrees. 

Thus,  you  will  find  the  latitude  and  time  of  each  obfer¬ 
vation  from  midnight.  In  this  cafe  the  beam-compafs  muft 
extend  to  more  than  90  degrees. 

Cafe  4.  If  the  obfervations  are  more  than  a  day  afunder ; 
as  for  inftance  a  day  and  two  hours,  namely  2 6  hours.  Place 
the  centre  of  the  beam-compafs  two  hours  farther  than  it  was 
the  day  before  5  but  in  different  declinations,  according  to 
the  table  of  declination  for  the  feveral  days. 

Cafe 
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Cafe  5.  When  the  ©bfervations  are  made  by  a  dar.  The 
centre  of  the  beani’Compafs  mud  be  fet  to  the  declination  of 
the  dar  *•  then  proceed  as  before.  ^To  find  the  hour  in  this 
cafe,  the  right  afeenfion  mud  like  wife  be  given. 

Scholium .  The  fame  method  may  be.  ufeful  at  land,  when 
no  meridian  obfervation  offers. 

2.  When  the  fhip  is  in  motion. 

Cafe  1.  Suppofe  the  fun  in  the  equator  5  the  didance  be¬ 
tween  the  2  obfervations  8  hours,  as  before j  and  the  arch  aa& 
(jg*.  2.  Fi.  4.)  deferibed  by  the  zenith  didance  of  the  fird  ob¬ 
fervation,  from  the  centre  C;  and  the  angle  c  a  by  40  degrees, 
is  the  angle  between  the  fhip  s  way,  and  the  azimuth  of  the 
fun  continued  (given  by  the  azimuth  compafs)  and  that  dur¬ 
ing  the  8  hours,  the  fhip  has  made  one  degree  or  60  minutes 
from  a  to  by  or  from  the  fun  ;  then  as  the  radius  is  to  the  co¬ 
fine  of  cahy  40  degrees  5  fo  is  abt  60  minutes,  to  a  c9  4 6 
minutes :  Add  46  minutes  to  the  zenith  didance  G  a  5  and 
with  ky  the  point  of  the  beam-compaffes  fet  at  that  didance, 
deferibe  the  arch  cbe 3  then  with  the  zenith  didance  of  the 
lad  obfervation,  whole  centre  is  d,  draw  the  arch  //$  the 
point  where  it  cuts  the  arch  cbe  is  the  place  where  the  fhip 
was  lad  5.  and  its  didance  taken  on  the  meridian  from  the 
equator  fhews  its  latitude ;  the  minutes  reckon’d  on  the 
equator  from  the  meridian  to  d  (the  time  of  the  lad  obfer¬ 
vation)  fhew  the  hour,  or  its  didance  from  12  o’clock. 

Cafe  2.  If  the  fhip  had  failed  from  a  to  /£,  or  towards  the 
fun  :  The  eofine  of  the  angle  (Zayy  or  of  the  angle  between 
the  fhip’s  way  and  the  fun,  mud  be  fubdra£Ied  from  the  ze¬ 
nith  didance  of  the  fird  obfervation. 

Only  the  2  arches  cbe ,  //,  are  to  be  drawn  on  the 
globe,  the  red  being  added  here,  to  fhew  the  reafon  of  the 
conftru&ton. 

Cafe  3.  To  find  the  latitude  of  the  fird  place.  From  the 
equator,  with  a  pair  of  compaffes,  take  the  didance  fail’d  6 o 
minutes  3  and  with  one  foot  in  the  interfe&ion  of  the  arches 
be,  ff,  the  place  found  before,  put  the  other  in  the  arch 
aaa,  the  zenith  didance  of  the  fird  obfervation  5  and  in 
this  inftance,  on  the  left  hand  of  the  azimuth  of  the  fun,  this 
is  the  place  fought  •  and  its  didance  taken  on  the  meridian 
from  the  equator,  fhews  the  latitude  5  and  the  minutes 
reckon’d  on  the  equator  from  the  meridian  to  C,  the  time  of 
the  fird  obfervation,  fhew  the  hour. 

Tne  interval  in  time,  or  the  degree  between  the  2  places, 
fhewn  by  the  index  G,  is  the  difference  of  longitude. 

$T.  8. 
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N.  2?.  Thofe  obfervations  are  beft,  whofe  arches  crofs  each 
other  almoft  at  right  angles. 

i Prop.  2.  The  zenith  dillance  of  2  liars,  obferved  at  the 
fame  time,  their  declination  and  right  afcenli on  being  known; 
to  find  the  latitude  of  the  place  of  obfervation. 

Fix  the  centre  of  the  beam  com pafs  to  the  declination  of 
either  of  the  liars,  and  with  the  zenith  dillance  of  that  liar 
defcribe  an  arch  :  Move  the  meridian  as  many  hours  farther3 
as  is  the  difference  of  right  afcenfion  of  the  other  liar  3  and 
fix  the  centre  of  the  beam  compafs  to  the  declination  of  it; 
and  with  its  zenith  dillance  crofs  the  firft  arch  :  The  inter- 
fe£lion  fhews  the  latitude  of  the  place  of  obfervation  ;  and 
likewife  the  dillance  of  the  right  afcenflon  of  the  zenith  from 
that  of  either  of  the  liars  3  by  which  means  the  hour  may  be 
known. 

If  a  celeffcial  globe  be  made  ufe  of9  then  place  the  centre 
of  the  beam-compafs  over  the  feveral  liars. 

The  latitude  and  hour  being  givens  the  variation  of  the 
compafs  is  eafily  known. 

N  B.  In  order  to  draw  arches  on  the  globe,  rub  fome 
powder’d  black  lead  on  a  piece  of  paper  3  lay  the  fide  which 
is  blacked  next  the  globe,  where  you  imagine  the  interfefHon 
of  the  arches  will  be :  Then  draw  them  on  the  clean  fide 
with  the  point  of  the  beam-compafs  5  and  they  will  appear 
on  the  globe  3  and  if  the  globe  be  well  varnifh’d,  they  may 
be  rubbed  out  with  bread,  or  wafh’d  out  with  water. 

As  altitudes  at  fea  are  now  readily  taken  with  great  ex- 
aclnefs,  by  the  quadrant,  invented  by  Mr.  Hadley  3  and  as 
the  faid  altitudes  are  the  principles,  on  which  the  operations 
above  defcribed  are  founded  3  the  previous  ufe  of  that  qua¬ 
drant  cannot  but  be  of  the  utmoft  importance  to  thofe  who 
/hall  have  occafion  for  this  inllrument. 

Jin  AbJlraEl  of  Meteorological  Diaries,  with  Remarks  there¬ 
on  3  by  ‘Dr.  Derham.  Phil,  Tranf.  N°  435.  p.  458. 

THE  following  meteorological  obfervations  were  made 
at  Hall  in  Saxony,  by  M.  Joach .  langen ,  Ann.  1729  3 
and  in  1728  at  Goflar  in  Lower  Saxony ,  by  Dr.  Job.  Conrad 
Lnmphins  3  at  Wittemberg  in  Saxony ,  by  Dr.  Weidler  3  at 
Naples  by  Dr.  Cyrillus  3  at  Southwick  in  Northamptonshire , 
by  Mr.  Lynn  3  and  in  Sweden ,  at  Lunden ,  Retina,  Upfal  and 
Rygdea ,  to  which  the  illuftrious  oblervers  have  added  obfer¬ 
vations  from  Swetueker-,  in  Wefiro  Gothia  (Lat.  58°  iq')  by 
Vol.  X,  N°  3  L  ‘  ‘  M.  Vaf 
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M.  faffenlus,  minifter  in  IVaffenda  $  at  Wifingfa %  by  Magnus 
Oxeigren ,  Ledurer  of  the  College  5  at  Rifinge  m  OftroGoth , 
by  Sueno  LaureliuSi  Pallor  and  Provoft  there.  At  Stockholm 
(Lat.  590  30')  by  Job.  Backman ,  Citizen 5  at  Hudickfwald 
Helfingorum,  by  Clave  Broman ,  Pallor  there  5  at  Hernoefand 
and  Angermann,  by  Jac.  Rentnarcky  Lecturer  of  the  Mathe¬ 
matics  5  at  Locf anger  and  Umea  (Lat.  63°  43')  by  Bern.  Askf 
fludent  of  Divinity  5  and  at  Forneao  in  Weftro-Goth  (Lat.  6  50 
43')  by  Abr.Fougt ,  Pallor  there. 

A  Table  of  the  highell,  mean,  and  lowell,  barometrical  na¬ 
tions,  in  1728. 


January. 

February. 

High 

Mean 

Low 

High 

Mean 

Low 

Hall 

2  9*4  j 

28077 

28. if 

29.  7 

28.10 

28.  2 

Collar 

- 

Wittemberg 

30.27 

29*  5! 

28.  9 

30.21 

29.  9 

29.  3 

Naples 

29.88 

29.50 

29.12 

29.88 

29.71 

29.54 

Southwick 

30.08 

29.37 

28.67 

30.10 

29.84 

29.58 

Lunden 

30.20 

29.46 

28.72 

30.22 

29.52 

28.82 

Swenscker 

3°-5<S 

29.48 

29.  0 

3°-55 

29.32 

28.29 

Rifinge 

30.20 

29.55 

30.10 

28.90 

29.40 

30.20 

29.52 

28.85 

Bettna 

30.80 

3o.8o] 

30.12 

29.45 

Upl  ale 
Hudickfwald 

3O.44 

30.50 

29.85 

29.75 

29.24 

30.50 

29.84 

29.23 

29.01 

30.56 

29.89 

29.22 

Her  noeland 

30.40 

29.95 

29.3c 

30.5c 

29.79 

2  9.08 

Bygdea. 

>30.30 

29.75 

29.2c 

30.40 

29.47 

28.94 

March. 


High 

Mean 

Low 

High 

Mean 

Low 

Hall 

29.  2 

28. 9J 

28.  5 

Rifinge 

29.47 

29.  0 

28.20 

Gofiar 

H*  3 

30.10 

30.  4 

Bettna 

30.21 

29.55 

28.90 

vv  ittemherg 

29*9T 

29.  5 

29. if 

Upiale 

30.00 

29.40 

28.80 

Naples 

South  wick 

29.88 

29.63 

29.28 

Hudickiwald 

30.24 

29.52 

28.80 

29.88 

29.35 

28.83 

Hernod'and 

30.2  5 

29  47 

00 

• 

'-J 

O 

JL  linden 

29.81 

29. 16 

28.5  1 

bygdea. 

p 

h 

OC 

2-5-39 

28.50 

Suenaeker  j 

29.73 

2905I28.37 

Apr  i& 
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April. 

May. 

High 

Mean 

Low 

High 

Mean 

Low 

Hall 

28.1  I 

28.  8 

28.  5 

29-17 

28.  8 

28.3I- 

Gollar 

31*  4 

30.  ii 

30.  6 

31-  5 

3^°i 

30.  8 

Wittemberg 

30.  0 

29.4! 

28.  9 

30.  1 

29.  8 

29  2f 

Naples 

29.88 

29,75 

29.63 

29.80 

29.7 1 

29  63 

Southwick 

29.94 

29.48 

29.03 

29.96 

29.51 

29,07 

Lunden 

29.73 

29.22 

28.51 

30.02 

z9-  57 

29.12 

Swenaeker 

29.83 

29.05 

28.27 

30.07 

29.26 

28.45 

Rifinge 

29.70 

29.06 

28.43 

29.95 

29-35 

28.75 

Bettna 

30.22 

29.63 

29.05 

30.50 

299O 

29.30 

Upfale 

30.00 

29.49 

28.98 

30.29 

29  73 

29  17 

Hudickfwald 

30. 10 

29.60 

29.10 

30.38 

29.79 

29.2O 

Hernoefand 

3°*  7 

29.50 

29.07 

30.20 

2972 

29.24 

Bygdea. 

29.80 

29.40 

29.00 

30.10 

29.62 

29.I4 

June. 

July. 

High 

Mean 

Low 

High 

Mean 

Low 

Hall 

29-°i 

28.  8 

28.  3 

28.1 1 

28.  8 

28.  5 

Goflar 

31-  4 

3i-o| 

30.  9 

31  •  3 

30.1 1 

30.  7 

Wittemberg 

30.  0 

*.if» 

00 

cL 

29.  5 

3°*  4 

29*  7 

29-3i 

Naples 

29.88 

29.75 

29.93 

29.80 

29.71 

29.63 

Southwick 

29,93 

29.70 

29.27 

29*95* 

29.57 

29.20 

Lunden 

29.83 

29.52 

29.21 

29.73 

29  38 

29.02 

Swenaeker 

29.93 

29.49 

29.06 

30.10 

29.19 

28.28 

Rifinge 

29.70 

29*35 

29.00 

29,50 

29. 1 5 

28.80 

Bettna 

30.20 

29.89 

29.58 

30. 1  2 

29.66 

29.20 

Upfale 

30.  9 

29-73 

29.38 

29,91 

29  55 

29.20 

Hudicklwald 

30.96 

30.09 

29.22 

3°  °5 

29  6l 

29.18 

Herncefand 

30.10 

2971 

29.32 

29.97 

29-53 

29.10 

Bygdea. 

29.96 

29.42 

28.88 

29.85 

29.42 

29.00 

-  1  "■  "3 

August. 


High 

Mean 

Low 

Hall 

29.  0 

28.85 

28.  5 

Goflar 

31-  5 

31.  0 

3°-9l 

Wittemberg 

30.  i 

CO 

eh 

N 

2942 

Naples 

29.88 

29.80 

2972 

Southwick 

30.04 

29.51 

28.98 

Lunden 

29.92 

29.37 

28.82 

Swenaeker 

29,74 

29.  I  9 

28.64 

MEMOIRS  of 

August. 


the 


High 

Mean 

Low 

Rifmge 

29.57 

28.86 

28.15 

Bettna 

30.  IO 

29.56 

29.02 

Upfale 

29.91 

29.45 

29.00 

Hudickfwald 

29.9O 

29.48 

29.07 

Herncefand 

Bygdea 

Torneao 

29.96 

29.85 

29.58 

29.56 

29.20 

29.27 

September. 

October. 

High 

Mean 

Low 

High 

Mean 

Low 

Hall 

ZQ.  I 

28.10 

28.  8 

Gollar 

31*  5 

31.0I 

3°-  8 

31*  5 

31*  0 

30.  6 

Wittemberg 

30.  0 

297  9 

29  3 

3°.  i 

29.  6 

29.  2 

Naples 

29.88 

29-54 

29.21 

29.80 

29  71 

29.52 

Southwick 

30.02 

29.53 

29.04 

29. 9B 

29.31 

28.64 

L unden 

29.91 

29.45 

29.00 

30.12 

29.51 

28.90 

Swenasker 

29.93 

29  39 

28.86 

30.26 

29.55 

28.84 

Rifinge 

29.95 

29.32 

28.70 

30  16 

29-43 

28.70 

Bettna 

30.38 

20.83 

29.28 

30.80 

30.02 

29,25 

U  pfale 

30.17 

29.71 

29,25 

3°*49 

29.83 

29.16 

Hudickfwald 

30.21 

29.74 

29.27 

30.97 

29.99 

29,01 

Herncefand 

- 

Bygdea 

30*  2 

29  53 

29-°5 

30.40 

29.7° 

29.  0 

Lorneao 

29.92 

29.56 

29.2o| 

29.90 

29.58 

29.25 

Goflar 


Wittemberg 

Naples 
Southwick 
Lund 


en 


Svvenaker 
R  hinge 
Bettna 


Hpfalg _ 30.10 

Hu  dick  fwald"  i  3  0 . 22 


November.. 


High  Mean  Low 
31-  6  30.  5  30.  6 


30. 


29.96 


29.95 


29.90 


29.  o 


29.67 


29.45 


29.26 


29. 1 4 


-9  95 
29.80 

3°-4°  29.70 


Bygde* 


:9-44 


29.47 


;8. 


29.38 


28.91 


28.6: 


28. 


34 


29*05  28.30 


29.01 


28.79 


29.72 


30.24  29.42J28.60 


December. 


High  Mean  Low 


31.  8 


3°. 


29.80 


30.04 


29.92 


3°-*6 

30.05 


30.70 


30.49 


3i»  1 

29.  6 


29.5 1 


29.42 


29.32 


29-33 


29.42 


30.1 1 


29.87 


30.60  29.95 
30.50  29.80 


30.  4 


29.  1 


29.21 

28.80 

28.73 


28.91 


28.80 

29.32 


29.25 


29-3° 

29.10 


A  flier* 


" 
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A  thermometrical  table  of  the  higheft,  lowed:  and 
mean  ftations  at  Naples y  Southwick ,  Lunden  and  Up- 
fal ,  in  1728. 


January. 

February. 

March, 

High 

Mean 

Low 

High 

Mean 

Low 

High  JMean 

Low 

Naples 

49-°5 

43-  5 

38.  5 

48.  0 

44’  5 

35.  0 

39*  5 

35-  9 

32*  3 

Southwick 

79 

6/ 

55 

80 

67 

54 

69 

57 

45 

Lunden 

83 

68 

54 

91 

73 

56 

123 

74 

Upfale. 

91.  5 

80.  9 

68.  3 

89.  2 

77-  9 

66.  6 

72.  1 

63.  0(53.  9 

April 

• 

May. 

June. 

High 

Mean 

Low 

High 

Mean 

Low 

High 

Mean 

Low 

Naples 

42*  5 

33-  2 

24.  0 

26.  0 

18.  5 

1 1.  0 

16.  0 

9‘  7 

4-  s 

Southwick 

71.  0 

53 

36 

56 

40 

24 

5° 

35 

19 

Lunden 

148 

1 1 8 

85 

172 

H5 

1 1 8 

176 

*53 

130 

Upfale 

69.  5 

52.  1 

44-  7 

54-  7 

45.  0 

35-  3 

/j-  2  •  O 

33-  6 

25.  2 

July. 

August. 

September. 

High 

Mean 

Low 

High 

Mean 

Low 

High 

Mean 

Low 

Naples 

l3-  5 

8.  2 

3.  0 

16.  0 

10.  0 

4.  0 

26.  5 

1 7.  1 

7.  7 

Southwick 

5° 

34 

*7 

5^ 

39 

23 

b5 

48 

3  2 

Lunden 

172 

152 

132 

153 

133 

ll3 

150 

1 22 

94 

Upfale 

37. 2 

3  l  0 

25.  5 

40.  2 

32.  8 

25-  5 

58.  4 

46.  2 

34.  6 

October. 

November. 

December. 

High 

Mean 

Low 

High 

Mean 

Low 

High 

Mean 

Low 

Naples 

40.  O 

3i-  3 

22.  5 

48.  O 

42.  0 

34.  0 

54-  5 

54-  5 

44.  7 

Southwick 

71 

56 

41  i 

84 

64 

43 

8  7 

72 

58 

Lunden 

1 19 

98 

78 

109 

87 

64 

83 

71 

59 

Upfale 

68,  2 

S3 

47-  7 

19s-  0 

57.  0 

56. 1 

89.  6 

76,  8 

64.  0 

A  stable 
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A  Table  of  the  Rain  at  Southwick  and  Naples  in  the 

Tear  1728. 


Southwick  I  Naples,  j  |Southwick|  Naples, 


Inch  Cent. 

inch  Mea lures 

Inch  Cent. 

Inch  Mealures 

Jan. 

4. 

GO 

4. 

15* 

Jul 

3- 

21 

cu 

00 

Feb. 

G. 

99 

0. 

00 

Aug. 

G.  96 

• 

00 

Mat. 

* 

5* 

27 

o> 

5 

Sept. 

O. 

85 

4- 

4  j 

Apr. 

1. 

91 

0. 

14 

oa. 

2. 

79 

6. 

I7T 

May 

I. 

44 

0. 

00 

Nov. 

I. 

52 

2. 

7 

June 

2. 

82 

1. 

2? 

Dec. 

2. 

43 

6 . 

81- 

Rain  in  the  ‘whole  Tear. 


At  South  wick,  is  26  Inches ,  and  2 6  Centefimals . 
At  Naples,  is  ip  lnches>  and  14  Meafures. 


To  make  the  meteorological  obiervations  of  1728  as  uleful 
as  poffiole,  Dr.  TJerham  has  put  as  many  of  them  as  he  could 
jnto  taoles,  to  be  feen  and  compar’d  at  an  ealy  view  »  but  he 
was  obliged  to  omit  luch  of  them,  where  no  account  is  piven 
of  the  initruments  they  us’d,  or  where  none  at  all  were  made 
11  e  ct5  but  omy  verbal  defcriptions  given,  which  tables  would 

not  admit  of  Bat  the  places  mentioned  in  the  tables  had  Mr, 

Mauksbee  s  gl aides. 

1  ,  As  i°  t]?e  barometrical  obfervations  the  Dr.  only  repeats  two 
t  mgs  e _  ormaly  took  notice  ot,  and  has  had  frequent  confir- 
manonof  ^.1728  ;  i- The  great  conformity  of  the  afcents, 
delcents,  and  Hattons  of  the  mercury  in  the  barometer.  2.  That 

fonS;  diteteTrCUry  “  mUCh  Sreater  “  n0rther,y  than 

AAl  *haj  obf«vationS)  he  has  inferred  all 

mrde  with  1  * le  ^°yal  Society* s  glafles  $  but  fuch  as  were 

T  "  °  net  'hermometere  would  have  been  of  little  or  no 

ibe  which  hreyiC0.u  d  hf?  beenreduced  to  fome  known  mea- 
do  •'  But  he'  VY  "i°  rf  f  le  tunous  ohfervers  enabled  him  to 
not 'to  „L  IT 1  *hat  mufterr  10  P«Plex’d  and  difficult,  as 
the  tables  exhihit^rT^  trfnjb'e°f  '*>  ^Ipercially  coniidering  that 
parts  £blerVanon*>  m,ide  ln  diff«ent  and  dtilinO 

an  eftiml?;  mi{’  and  ***»  5  by  which, 

ofthoie  different’cllm'  r"2  ‘I‘"auiure>  be  made  of  the  temperature 
emit  rent  dim**.  of  the  world.  In  order  to  which  the 

Dr* 
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Dr.  takes  notice,  that  the  point  of  extreme  heat  in  the  Royal  So¬ 
ciety's  glafles  is  5  degrees  above  o,  and  of  freezing  at  65  degrees  5 
and  if  we  caftour  eye  upon  the  ieveral  months,  particularly 
thole  of  winter  9  efpecially  if  we  confider  what  the  Dr.  remark’d 
in  1727  from  Dr.  Cyrillus,  concerning  the  freezing  point*  which 
at  Naples  is  at  55  degrees,  at  London  6 5  degrees,  and  at  Chri - 
j liana  and  Bengal ,  probably  as  different.  Confidering  thefe 
things  it  is  furprifing,  that  the  heat  and  cold  of  thole  diftant 
places  is  not  as  different  as  the  northerly  and  foutherly  fixati¬ 
ons.  But  at  Lunden  he  was  furprifed  to  find  the  thermometer 
much  lower  in  the  warmer  months  than  at  Upfal ,  or  any  other 
of  the  Swedijh  places,  till  he  found  that  in  all  thofe  months* 
they  had  continual  cold  and  rain,  when  the  other  places  men¬ 
tion  little  but  fair,  or  cloudy,  and  but  little  rain  or  cold.  And 
this  reminds  him  of  a  former  obfervation,  viz,  that  cold  is  the 
parent  of  wet,  efpecially  in  fummer. 

As  to  the  winds  and  weather,  lb  many  are  the  places  of 
obfervation,  and  lb  various  the  obfervations,  that  it  is  almoft 
impoflible  to  give  a  tolerable  abridgment  of  them,  and  the 
Do£tar’s  remarks  therefore  on  the  foregoing  years,  efpecially  on 
the  fame  places  and  parts  of  the  world,  ( vide  Rhil,  franf 
N°  433.  p.  334,  & fe^l-)  mull  luffice  here. 

The  quantity  or  rain  and  fnow  was  oblerv’d  at  Naples ,  Ri- 
Jinge,  Retina,  Upfal ,  Hudickfwald ,  and  Southwick  j  but  he 
finds  no  defcription  of  the  inftruments  with  which  the  obler- 
vations  were  made,  nor  of  the  meafures,  except  at  Southwick 
and  Naples ,  where  the  depth  is  meafured  by  Englijh  mealure  9 
the  Southwick  by  inches,  and  hundreth  parts  of  an  inch  5  and 
the  Naples,  by  Englijh  inches,  and  the  oblerver’s  meafures,  23 
of  which  make  an  Englifij  inch. 

Here  follows  an  account  of  inch  meteors  as  the  illuftrious 
obfervers  have  taken  notice  of,  together  with  lome  of  the  Dr’s 
own  that  happened  about  the  fame  time. 

In  the  night  after  March  20.  a  lumen  boreale  was  obferv’d 
at  Beitna  $  and  at  half  an  hour  after  8  011  March  22.  the  Dr. 
obferv’d  at  Windfor  an  unulual  fort  of  ftreaming,  in  which  the 
columns  were  not  (as  ufual)  conical  or  pointed,  nor  riling  to¬ 
wards  the  Zenith  point  *  but  were  of  parallel  fides,  and  role 
perpendicularly  to  the  horizon.  They  were  very  bright,  emit¬ 
ting  a  light  equal  to  that  of  the  moon  in  her  quarters :  They 
alio  role  from  a  bank  of  vapours,  not  curv’d  at  top  (as  ulual) 
but  lacinated  or  broken. 
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Likewife  on  March  24,  the  curious  Bettna  obferver  faith* 
there  was  obferved  the  night  before,  a  lumen  efflmmcws  horeale > 
which  was  alfo  feen  at  Loefanger. 

On  Auguft  2 6.  at  night,  there  was  a  remarkable  lumen  bo- 
reale  ,  at  Bettna  :  And  the  night  before  at  10  hours  20  mi¬ 
nutes  p.  m .  a  gentleman,  going  from  the  Dolor’s  houfe,  law  to¬ 
wards  the  eaft,  about  30  degrees  high,  a  ball  of  fire  about  4 
inches  diameter,  blazing  and  landing  ft  ill  at  fird  5  and  pre- 
lently  after  running  towards  the  north  3  and  in  about  5  minures 
or  more  he  heard  an  explofion  like  thunder  3  its  blaze  emitted 
a  light  equal  to  that  of  the  moon  at  full. 

At  the  lame  time  the  new-papers  fay,  4  a  light  in  the  sky, 
4  like  a  comet,  was  feen  at  Wattford  in  Hertfordjbire,  with 
6  lparks  of  fire  ififuing  from  its  tail;  that  then  it  broke  out 
4  with  a  prodigious  luftre,  like  the  lun,  which  laded  not  long, 
4  and  was  followed  with  a  terrible  clap  of  thunder,  the  liars 
*  twinkling  all  the  while,  and  not  a  cloud  to  be  leen.’ 
Which  clap,  the  Dr.  doubts  not,  was  the  lame  his  friend 
heard,  and  which  was  5  or  more  minutes  in  its  paffage  to 
Upmirjler. 

At  Bettna ,  lumina  borealia  were  leen  on  the  nights  after 
Sept.  18,  19,  and  245  the  2d  of  which  cover’d  half  the  hea¬ 
vens.  And  on  Sept.  21.  about  10  hours  p.  m.  the  Dr.  obferv’d 
at  Jpminjler  an  unulual  lort  of  tan-coloured  thick  vapours  to¬ 
wards  the  N.  W.  b.  N.  but  withal  lightfome,  and  fuch  as  the 
liars  might  be  leen  through.  And  after  fome  time  they  lent 

forth  in  divers  places  dreaming  lances,  which  gently  and  gra¬ 
dually  came  and  went, 

.  ^ Bober .  1 3.  the  Dr.  faw  that  uncommon  fort  of  dream- 

?  n  , . 'ridge,  near  Southampton.,  the  account  of  which  is 
pu.  ilhed  m  Thil.  Tranf.  N°  410.  and  the  lame  night  at  Bett- 
na  there  was  a  lumen  horeale  eruftans  flammam>  as  the  ob~ 
erver  expredes  it :  At  Leefanger  alio  thole  llreamings  were 
on  the  fame  night,  and  on  the  15,  18,  19,  and  23d. 

UnOLw  19  there  was  a  parhelion  at  Lunden,  and  on 
tr.c  2  2d  a  lumen  horeale  at  Witt  ember g . 

C  n  November  1 2.  we^had  confiderable  dreaming  at  Wind  for * 

ft  3t  Bmna  3nd  thAjihat  if 

farmer  ;  and  agam  at  Umea  on  2 he.  24. 

made1eafr<ph/f  nS/eCT’d  ,he  curious  obfervarions  S  <PoUni 
“I.  \/fU\ '/"l-  C,xJ™rs  ‘Pbil.rranj.  N°  421. 
his  own,  '  ^  Subjoins  *uch  of  them  as  are  conformable  to 
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A  Table  of  the  Rain  at  Padua,  in  the  Tears 


i 

1725 

1  726 

1727 

172.8 

1729 

1 730 

i 

Inch  Dec. 

InchDec. 

InchDec. 

InchDec . 

InchDec. 

InchDec. 

ijanu. 

0.  5 2l 

!•  355 

5  -955 

4  .278 

t  .085 

O  .112 

ibebr. 

r  .4 60 

1  .073 

1  .050 

I  .245 

2  .9O6 

i  March 

i 

O  .889 

3  .168 

1  .878 

4  .832 

2  .902 

4  -592 

’April 

4  .019 

3  *998 

0  .498 

1  .419 

2  .7(58 

1  .(5  38 

-May 

3  .<525 

1  -3^8j 

3  -53° 

3  .403 

2  .<534 

4  *4^7 

ijune 

O  .036 

2  .297 

2  .608 

2  .476 

2  .103 

3  -134 

(5  .205 

July 

*  -357 

2  .930 

4  .01 6 

4  .52 6 

2  .339 

jAugud 

5  -185 

r.  268 

5  -°<>7 

5  .180 

0  .578 

4  .269 

jSept. 

2  .647 

2.  900 

4  .1(54 

6  .948 

3  .2(57 

1  .090 

jOcfob. 

7  -104 

0  .179 

6  .576 

5  .163 

6  .994 

5  -*54 

iNov- . 

3  .636 

2  .277 

5  *°9 1 

6  .836 

4  .186 

0  .534 

|  Dec . 
Hear 

0.030 

2  .390 

7  *169 

7  -5 99 

2  .804 

0  .894 

24-  300 

29-080 

^  5-228 

4(5.407 

5  2*8  3  2 

2  5.422 

From  this  table  M.  Toleni  observes,  that  the  Februaries 
were  the  dried  months,  and  1726"  the  dried:  year  in  all  the  fix  5 
and  that  the  Octobers  were  the  wetted  months,  and  1728  the 
wetted  of  all  the  6  years. 

Farther  alio  he  faith,  that  in  the  4  feafbns  of  the  years  (reck¬ 
oning  their  beginning  from  the  10th  day  of  their  relpeitive 
months,  viz.  December ,  March ,  Jitne^  and  September)  Ids 
wet  falls  in  winter  and  fpring,  than  in  fummer  and  autumn  5 
and  that  the  wet  u’eather  increafes,  as  the  leafons  advance  5  that 
in  winter  the  wet  is  lead  5  that  it  increafeth  in  fpring  5  is 
more  in  dimmer  $  and  rand  of  all  in  autumn. 

For  proof  of  this  M.  Foleni  hath  made  a  table  of  the  mean 
quantities  of  the  rain  in  the  4  feafons  of  each  of  the  6  years  9 
the  lums  of  which  6  years  rain  are,  as  follows,  in  Winter  59-490 
inches^  inipring  52.188  inches  3  in  dimmer  58,25  inches  3  and 
in  autumn  74.558  inches.  But  in  the  many  years  the  Dr.  ob¬ 
serv'd  the  weather  at  Cfminfter ,  he  finds  it  not  ibB 
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A  tfable  of  the  highefl  and  loweft  Station  of  the  barometef 
with  the  winds  and  weather  in  the 


u 

<L> 

Month 

'~T) 

6 

>> 

CT$ 

Barometer 

Higheft 

Barometei 

Loweft 

i 

c 

• 

£ 

Weather  at  the 
,  fame  time. 

1725 

Janu. 

\'9 

1  30.28 

W  j  Fair. 

Dec. 

8 

o° 

VI 

Os 

S  W  4  j  Cloudy. 

2726 

Nov. 

z8l 

30. 18 

N 

Fair. 

Feb. 

l3 

28.92  j 

1  s  w 

Cloudy. 

1727 

Nov. 

20 

30.24 

N  W 

Fair. 

0£!ob. 

29 

28.80 

8  2 

Cloudy. 

OO 

cm 

Dec. 

2 

12 

30 . 20 

N 

Thin  Clouds. 

Dec. 

29.00 

N  W 

Small  Rain. 

1729 

Dec. 

20 

30.30 

W 

Somewh.  cloudy 

Nov 

1 0 

2  8.QC 

N 

Rain. 

Dec. 

20 

30.40 

N 

Fair. 

Feb. 

27j 

28.98 

SE 

Sunlh.  with  Cl  j 

From  this  table  it  appears,  from  the  higheft  and  lowed:  fti- 
tions  in  the  6  years,  that  the  greateft  range  of  the  barometer  is 
i.  84  inches;  but  at  Naples  it  is  only  94  centdimals  of  an 
inch  ;  and  what  it  was  in  other  places  the  Dr.  has  given  lome 
account  of  in  his  remarks  on  1727. 

The  illudrious  obferver  hath  alio  been  very  curious,  and  fe- 
dulous,  in  his  obfervations  of  the  thermometer.  But  the  Dr. 
had  not  fo  much  knowledge  of  his  thermometer,  as  might  enable 
him  to  compare  his  obfervations  with  his  own. 

S.  Poleni  hath  alfo  compared  with  his  own,  the  quantities 
of  rain,  and  the  barometrical  range  obferved  at  Pans,  by  M. 
cDe  la  Hire 5  and  he  finds  that  the  rain  at  Paris  is  16.  q,fA 
lines,  and  the  barometrical  range  2  \z  lines  more  than  that  at 
Padua . 

The  laft  thing  S.  Poleni  takes  notice  of  is  the  magnetical 
declination,  which  he  faith  is  13  degrees  weft  and  hath  de- 
creafed  in  the  C  years  i  that  every  day  there  is  a  fmall.  alte¬ 
ration  in  declination  :  So  that  it  doth  not  continue  the  lame 
a  whole  day  together  5  that  the  declination  of  all  needles  (cfpe- 

cially 


Roval  Society.  gi 

dally  if  touch’d  by  different  magnets)  is  different  a  few  fexa** 
geffns.  But  thefe  niceties  the  Dr.  recommends  to  the  enquiry 
of  the  curious}  becaufe  they  difagree  with  the  obfervations  of 
Gilbert ,  and  molt  of  the  magnetical  writers. 


Experiments  and  Obfervations  on  the  light ,  produced  by  com¬ 
municating  electrical  attraction  to  animate  or  inanimate 
bodies ;  together  with  fome  of  its  mofl  furprifing  effeCis  5 
by  Mr.  Stephen  Gray.  Phil.  Tranf  N°  43 6.  p.  16 . 


TH  E  feveral  new  electrical  difeoveries  M.  CDufay  made, 
efpecially  that  important  luciferous  one,  mentioned  in  a 
former  TraafaCtion>  put  Mr.  Gray  upon  making  the  follow¬ 
ing  experiments. 

in  ipring  1733,  as  Mr;  Gray  had  not  any  iilk  lines  by 
him  flrong  enough  to  bear  the  boy,  he  caufed  him  to  ftand 
on  fome  of  the  eleflrick  bodies  5  and  as  he  concluded,  he 
found  the  effeCf  the  fame,  as  mentioned  by  M .CDufay.  He  waves 
mentioning  the  particulars  of  the  experiment  3  but  proceeds  to 
thofe  that  were  fuggeffed  to  him  upon  M.  <Dufay> s  faying, 
that  thefe  fnappings  or  fparks  are  not  excited,  if  a  piece  of 
wood,  or  any  other  matter  than  a  living  body,  be  paffed  over 
the  perlbn  fufpended  on  the  lines,  unlefs  it  be  a  piece  of  metal : 
From  hence  he  concluded,  that  if  he  fuipended  the  metal 
upon  {ilk  lines,  or  laid  it  upon  any  of  the  ele&ric  bodies, 
the  eifeCi  muft  be  the  fame,  w7hen  the  metal  had  been  made 
eje&rical  by  the  tube,  and  the  hand  of  any  one  was  held  near 
it  3  and  he  found  it  to  fucceed  accordingly.  He  began  firfl 
with  fome  common  utenfils  that  were  at  hand,  as  the  iron 
poker,  tongs  and  fire-fhovel  3  any  of  thefe  being  fufpended  upon 
lines  of  the  largeft  fewing  filk,  and  then  the  excited  tube  being 
applied  firft  to  the  knob  of  the  poker,  and  afterwards  to  the 
hand,  there  was  the  Inap  and  pricking  felt,  as  he  expended; 
and  the  efte£!  was  the  fame,  when  the  tube  was  firft  ap¬ 
plied  to  the  other  end  of  the  poker.  He  had  by  him  a  three 
pronged  iron  inftrurnent,  which  was  made  many  years  before  3 
it  was  defigned  for  propping  up  the  obfervatory  table,  when 
heoblerv’d  the  fpots  in  the  fun  :  The  prongs  were  about  j  an 
inch  in  diameter,  two  of  them  about  22  inches,  and  the  third 
about  8  inches  long,  and  pointed  3  this  being  laid  either  upon 
cylinders  of  glafs,  cakes  of  roOn,  and  bees  wax,  or  on  a  cake  of 
fulphur,  the  rube  being  applied  to  the  end  of  any  of  the  legs,  while 
the  hand  or  cheek  was  applied  near  the  other,  both  the  other 
legs  had  the  fame  ef{b$,  as  that  to  which  the  tube  had  been 
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applied  ;  but  by  holding  his  cheek  near  any  of  the  points  of 
the  legs,  the  pricking  or  burning  pain  was  much  more  ferifi-- 
bly  felt,  arid  was  lometimes  felt  for  fevera!  minutes  after.  He 
was  not  fb  inquifitive  at  that  time  about  making  the  experiment! 
in  the  dark,  that  he  might  fee  the  light  proceeding  from  the 
iron,  nor  thinking  that  the  electricity  communicated  to  the 
metals  would  have  produced  fo  furprifing  phenomena,  as  by 
the  following  account  of  the  experiments  will  be  deferibed. 

As  to  the  fuccefs  in  repeating  M.  j Dufay's  experiment  at 
Mr.  Wfreekr\  we  procur’d  fil  k  lines  ffrong  enough  to  bear  the: 


weight  of  his  foot-boy,  a  good  It  out  lad  :  Then  having 

ir>PnnP/i  him  nnon  fr  no  I  iwoo  f  b/a  f  nka  ^  J  „  L 


ipended  him  upon  the  lines,  the  tube  being  applied  to  his  feet: 
or  hands,  and  the  finger  of  any  one  that  flood  by  held  near  his 
hands  or  face,  he  found  himlelf  prick’d  or  burnt,  as  it  were,  by, 
a  fpark  of  fire,  according  to  M.  2) u fay's  account,  and  the; 
fnapping  noife  was  heard  at  the  fame  time  :  But  it  did  not: 
iucceed  when  we  applied  our  hands  to  any  part  of  his  body; 
through  his  cloaths,  except  upon  his  legs*  upon  which  he 

felt  the  pain  thro’  his  Hackings,  tho’  they  were  very  thick,; 
ones. 

Being  defirous  to  make  the  experiments  upon  another  fpecies 
of  animals^  we  took  a  large  white  cock,  and  fufpending  him: 

*ines  frit  alive,  the  effeCt  was  the  fame  as  on  the  boy, 
whether  we  applied  our  fingers  to  any  part  of  his  body*, 
or  our  cheek  to  his  beck,  comb  or  claws  $  then  the  cock  was-^ 
iuLed  ana  put  on  the  lines  again,  and  we  found  very  little,  if 
any  difference,  from  the  efTe#  it  had  on  us  when  the  cock  was 
iving  :  We  then  caufed  the  cock  to  be  flript  of  all  his  feathers, 

^nfidTnbk  °‘e  fr°m  What  has  been  before  faid  was  not  very; 


p.  aJ?fge  ^r*oin  heef,  that  came  from  an  ox 

hat  had  been  bHd  two  clays  before,  and  fufpended  it  on  the' 
fak-lm,.*  :  1  hen  upon  holding  the  fingers  near  any  part  of  if,' 
fh e7nWaS  a  inap?InLg’  antd  the  %ers  were  pufh’d  or  prick’d  5  but 

experiment  f  ^  Pot  t0  be  Huite  loud,  as  when  the 

expei linent  was  made  on  the  cock. 

^  raade  an i  iron  rod ,  4  foot  long,  and  about1 
ins  left  ahn**-  ?0Iin\ed  at  eacd  end,  but  not  /harp,  be- 

on" the  lines  th  k°f  t  F^8  hcad  ’  th5s  was  fufpended: 

~nd  of  the  Ini™  a  ltQb"  ceing  rubbed,  and  held  near  one 

^  °rCheek’  P«t  near  either 

H  been  ft&M  w  fhelk  ***  *“*’  "  ^  ™ 

pain  we  felt/ 


With  refpe-ff  to  the  pricking 
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At  night  we  made  the  luminous  part  of  the  experiment,  fu- 
fpending  the  iron  rod  on  the  filk  lines  ;  then  applying  one  end 
of  the  tube  to  one  end  of  the  rod,  not  only  that  end  had  a 
light  upon  it  5  but  there  proceeded  a  light  at  the  fame  time 
from  the  other,  extending  in  form  of  a  cone,  whole  vertex  was 
at  the  end  of  the  rod  ;  and  we  could  plainly  lee  that  it  confid¬ 
ed  of  threads,  or  rays  of  light,  diverging  from  the  point  of 
the  rod  *  and  the  exterior  rays  incurvated.  This  light  is  at¬ 
tended  with  a  fmall  hiding  noife  ;  every  (broke  we  gave  the 
tube  cables  the  light  to  appear :  The  hiding  feems  to  begin  at 
that  end  of  the  rod  next  the  tube  $  and  as  if  comes,  encreafes  in 
loudnefs  5  but  it  is  fo  fmall  as  not  to  be  heard  without  good 
attention,  and  by  thofe  only  that  (band  at  the  end  of  the  rod 
from  whence  the  laid  light  proceeds. 

*  Mr.  Godfrey  being  defirous  to  fee  thele  experiments,  Mr. 
Gray  repeated  them,  by  laying  a  rod  of  iron  upon  a  cake  of 
Ihell-Iac,  which  was  laid  upon  a  glafs-vefFel  •  and  the  effects 
were  much  the  lame  with  what  has  been  mentioned  above. 

After  his  return  to  London ,  which  was  in  September  1755, 
Mr.  Gray  caufed  to  be  made  3  iron  rods,  one  4  foot  long,  and 
two,  3  foot  long  each  5  one  of  thefe  was  made  tapering  to¬ 
wards  the  ends,  and  pointed  as  that  of  4  foot  was  5  the  other 
pointed  at  one  end,  and  the  other  end  not  pointed,  the  diameter 
of  the  rods  about  half  an  inch  $  they  were  drib  forged,  then 
fil’d  and  burnifh’d.  With  thefe  he  made  the  following  expe- 

r>  .  O  ,  » 

riments  :  When  any  of  them  were  laid  upon  the  brims  of  hol¬ 
low  cylinders  of  glafs  well  warm’d,  or  upon  cakes  of  rofin  and 
bees  wax,  or  upon  thofe  of  lulphur,  the  phenomenon  was  the 
fame,  as  when  they  had  been  fufpended  on  filk  lines  :  But  now 
he  difeover’d  a  very  furprifing  one,  viz.  that  after  the  tubs 
had  been  applied,  and  the  light  feen  at  both  ends,  upon  his 
going  to  the  other  end  of  the  rod,  when  there  was  no  light  to 
be  feen,  upon  holding  his  hand  at  le?me  dilbance  from  it,  then 
moving  his  hand  towards  it  with  a  pretty  fwifr  motion,  there 
iffued  from  that  point  of  the  rod  a  cone  of  light,  as  when 
the  tube  had  been  applied  to  the  end  ^  and  upon  repeating  this 
motion  of  his  hand,  the  fame  phenomenon  appeared  for  5 
or  6  times  fucceflively,  only  the  rays  were  each  time  fhorter 
than  the  other  :  thele  lights  were  attended  with  a  hilling  noife. 
That  light  which  appears  upon  that  end  next  the  tube,  when 
it  is  held  obliquely  re  the  axis  of  the  rod,  has  its  range  tending 
towards  it  :  All  the  time  he  is  rubbing  the  tube,  thefe  flafhes 
cf  bgbt  appear  upon  every  motion  of  his  hand  up  of  down  the 

tube  y 
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tube  5  but  the  largeft  fla/hes  are  produced  by  the  motion  of 
his  hand  downwards. 

When  2  or  3  rods  are  laid  either  in  a  right  line,  or  forming 
any  angle  with  each  other  $  or  either  touch,  or  are  at  a  fmall 
diftance  from  one  another,  the  tube  being  applied  to  one  of 
their  ends  3  the  fartheft  end  of  the  farther  rod  exhibits  the 
fame  phenomena,  as  one  fingle  rod  does. 

An  experiment  with  the  rod  pointed  at  but  one  of  its  ends ; 
when  the  rube  is  applied  to  the  other  end,  the  point  exhibits 
the  fame  appearance  and  a  like  effed:  with  the  rods,  that  are 
pointed  at  each  end$  but  the  great  end  of  the  rod,  when  the 
hand  or  cheek  is  applied  near  it,  gives  but  one  fingle  fnap  ; 
but  this  is  much  louder  than  the  greateft  of  thole  from  the 
point  of  the  rod,  and  one  feels  a  little  more  pain  by  it. 

He  caus’d  forge  an  iron  ball,  and  then  turn  and  burnifh 
it  ♦  it  was  2  inches  diameter,  and  placed  on  a  wooden  Hand 
that  had  a  fmall  concave  on  the  top,  in  which  the  ball  was 
placed  :  The  ftand  being  fet  upon  a  cylindric  glafs,  then  the 
excited  tube  being  applied  near  the  ball,  there  proceeded  a 
liream  of  light  from  it,  with  a  fmall  hiding  noife  :  Then  put¬ 
ting  his  finger  or  eheek  near  the  ball,  there  was  no  flapping, 
nor  any  pain  felt ;  yet  there  appear’d  a  very  bright  light. 
x  I  he  rod  of  4  foot  long,  being  placed  upon  a  Hand,  that 
iiad  a  crofs  arm  with  4  groove  in  it  to  receive  the  rod  3  and 
then  the  ftand  being  placed  on  the  glafs  cylinder,  they  were 
let  at  fiuch  a  diftance  as  that  one  of  the  points  of  the  rod 
mignt  juft  touch  the  ball  over  againft  its  centre  5  then  going 
5°  en^  ths  r°d  with  the  excited  tube,  he  applied 

it  as  ufual  *  when  he  came  to  the  ball,  the  hand  or  cheek  be¬ 
ing  near  it,  caus  d  a  loud  fnap,  compared  to  thofe  made  by 
K,  points  ot  the  rods,  and  the  pain  of  pricking  or  burning 
was  more  ftrongly  felt,  the  light  was  alfo  brighter  and  more 
contracted  :  lie  then  placed  the  rod  with  its  point  at  an  inch 
alliance  from  the  ball,  and  applying  the  rod  as  before,  he 
came  to  the  ball,  and  touching  it  with  his  hand  or  finger, 

etc  noi  un4y  appeard  a  light  on  the  ball,  but  there  alfo 
proceeded  a  pencil  of  light  from  the  point  of  the  rod,  after 

tne  fame  manner  as  when  the  experiments  had  been  made 
with  the  rods  only. 

i  he  following  experiment  was  made  with  the  4  foot  rod, 
and  a  bra  Is  plate  4  foot  fquare :  This  was  placed  uoon  a 
-mu  •  io  that  the  pkte  flood  perpendicular,  ’the  ftand ‘being 
let  on  the  cylindric  glals  j  then  the  rod  with  its  ftand  and 

glafs 
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glafs  was  fet  in  fuch  manner  that  one  point  of  it  was  about 
an  inch  from  the  centre  of  the  plate  3  then  the  tube  being 
applied  to  the  other  end  of  the  rod,  and  after  going  to  the 
plate,  on  firiking  it  gently  with  his  finger  on  the  backfide, 
a  light  appear’d  upon  the  plate,  and  at  the  fame  time  the 
pencil  of  light  came  out  from  the  point  of  the  rod;  and  when 
his  hand  or  cheek  was  held  near  any  of  the  angles  of  the 
plate,  there  came  a  light  from  thence  with  a  fmall  hilling 
noife,  and  the  pricking  was  felt,  as  when  the  experiments 
were  made  with  the  pointed  rods. 

A  pewter  plate  being  laid  upon  the  Band,  which  had  been 
fet  upon  a  glafs  cylinder,  applying  the  tube  firffc  and  then  the 
finger,  there  appear’d  a  light  upon  the  plate,  and  the  end  of 
the  finger  waspulh’d;  and  when  the  cheek  was  held  near 
the  edge  of  the  plate,  there  was  a  (napping  heard,  but  not 
fo  loud  as  when  the  iron  rods  were  us’d.  He  then  fill’d  the 
plate  with  water,  and,  applying  the  tube  and  finger  as  before* 
there  was  the  fame  light,  puffing  of  the  finger  and  flapping, 
as  when  the  experiment  was  made  with  the  empty  plate. 
When  the  experiment  is  made  with  water  by  day  light,  by 
applying  the  end  of  the  finger  near  the  furface  of  the  water, 
it  appears  to  rife  in  a  little  hill,  and  upon  the  flapping  noife 
falls  down  again,  putting  the  water  into  a  waving  morion, 
near  the  place  where  the  water  had  rifen. 

He  then  took  a  wooden  difh,  and  placed  it  upon  the  (land, 
fir  ft  empty  3  then  applying  the  tube  and  the  finger  near  the 
difh,  rhere  appear’d  a  light,  but  no  pufiing  of  the  finger, 
nor  flapping  :  He  then  fill’d  the  difh  with  water,  and  the 
tube  being  held  over  the  furface  of  the  water,  there  appear’d 
a  greater  light  than  when  the  finger  had  been  applied  to  the 
empty  difh,  but  no  flapping  3  till  by  holding  the  tube  after 
it  had  been  well  rubbed,  within  2  or  5  inches  of  the  finger 
that  was  held  near  the  furface  of  the  water;  and  then  the 
finger  was  pufh’d,  and  a  (happing  noife  heard,  as  when  the 
experiment  was  made  with  the  pewter  plate. 

By  thefe  experiments  w >q  fee,  that  an  a&uaMlame  of  fire, 
together  with  an  explofon,  and  an  ebullition  of  cold  water, 
may  be  produced  by  communicative  electricity  3  and  tho* 
thefe  effects  are  at  prefent  but  in  minimis ,  it  is  probable,  in 
time  there  may  be  found  out  a  way  to  collect  a  greater  quan¬ 
tity  of  it;  and  confequentjy  to  increafe  the  force  of  this 
electric  fire  3  which,  by  fbveral  of  thele  experiments,  feenvs 

to 
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to  be  of  the  lame  nature  with  that  ot  thunder  and  Sight- 
mng.  "  .  i 

.An  Account  of  Jf.  Seignette's  Sal  polychreftus  Rupellenfii*, 
and  feme  other  chemical  Salts ;  by  M.  Geoffroy.  Phil. 
Tranf.  3Si°  4 36.  p.  37. 

MSeigmttes  fal  Polychrejlus  Rupellenfii  is  a  tart  arum 
•  folukile ,  compos’d  of  cream  or  cryftals  of  tartar, 
and  the  fixed  fait  of  the  kali  of  Alicante,  well  depurated. 
This  fait  is  very  lingular  :  For,  tho’  it  be.  a  fixt  alc&line  fait, 
it  has  the  peculiar  property  of  cryftallising,  nor  does  it  eafily 
diflblve  io  the  open  air,  as  other  fixt  lairs  do  ;  but  on  the 
contrary  calcines  therein  like  vitriols  or  Glauber' s  lair.  Ano¬ 
ther  peculiar  property,  M.  Geoffroy  obierv’d  of  iris,  that  if 
it  be  faturated  with  a  vitriolic  acid,  and  the  liquor  be  evapo¬ 
rated,  there  refuits  a  fait  that  relembles  Glauber' s  fait,  and 
has  all  the  properties  requisite  to  ..make  M.  Seignette  s  fait. 
In  order  to  which  5 

Take  of  the  lalt  of  kali  well  depurated  1  lbi  difTolve  it 
-  in  water,  add  thereto  about  llb.fs.  of  cryftals  of  tartar; 
boil  the  whole  in  order  to  difTolve  the  cryftals  :  But  the  exad: 
proportion  of  cryftals  of  tartar  can  be  determined  no  more 
m  this  operation,  than  in  making  the  tart  arum  folubile  3 
either  becauie  the  3 alt  of  kali  has  retain’d  more  or  lefs  hu¬ 
midity  in  its  cryftallization,  or  hecaufe  the  tartar  has  more 
€n  lets  impurities  in  it.  But  it  there  be  too  much  tartar  in 
the  alcahnv.  liquor,  after  the  fermentation  is  over,  filtrate  the 
liquor,  and  as  it  corns,  the  fuperfluous  tartar  will  fall  to  the 
octom.  After  the  reparation  of  the  tartar  from  the  liquor, 
evaporate  the  lixivium  by  a  gentle  fire,  fet  it  an  a  cool  place 
to  cryitallize,  and  you  will  have  very  fine  cryftals.  If  the 
liquor  be  evaporated  a  little  too  much,  there  will  be  no  cry- 
uais  ot  la  St  formed,  but  the  liquor  will  be  converted  into  a 
nard  transparent  mafs,  not  unlike  glue.  But  if  you  diffolvc 
mais  again,  you  may  make  it  cryftaliize,  as  upon  dift 
flvmg  M.  Srigtteites  fait.  r 

This  Tilt  purges  very  well,  from  one  to  two  ounces,  dif- 
loiv  d  in  a  quart  of  water. 

th  r>‘ta]lized  alcaline  fait,  is  the  fait  of  kali , 

that  does  not  diffoive  m  the  air.  M.  Geoffroy  was  aftually  ar 

' in  ***  °f 

comparing  it  with  borax.  From  this  laft  he  extrads  Glauber's 

fait; 
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alt,  by  mixing  it  with  oil  of  vitriol.  The  mixture  of  borax 
4  ounces  with  one  ounce  and  a  drachm  of  vitriol,  upon  fubli- 
mation,  gives  the  fal  fedativum ,  defcribed  by  M.  Homberg  $ 
and  the  reddue  expos’d  to  a  ftrong  fire  affords  Glauber's  fair. 
M.  Geoffroy  found  out  a  method  to  fhorten  this  operation  s 
Por,  inftead  of  fubliming  this  fait,  he  gets  it  by  cryftalliza- 
tion  in  light  foliated  laminae .  This  fait,  whether  fublimated, 
or  cryftalliz’d,  has  the  property  of  diffolving  in  fpirit  of  wine  5 
and  if  you  fet  this  fpirit  of  wine  on  fire,  its  fame  is  green. 
Spirit  of  wine  has  no  effeff  on  borax  j  the  oil  of  vitriol,  di- 
gefted  with  fpirit  of  wine,  communicates  no  greennefs  to  its 
dame  5  it  is  therefore  requifite,  that  the  borax  be  united  with 
an  acid,  in  order  to  produce  this  green  dame. 

Sal  fedativum  made  by  cryftallization  cryftallizes  in  a  pe¬ 
culiar  manner  :  This  operation  is  performed  with  4  ounces  of 
borax ,  1  ounce  and  1  drachm  of  concentrated  oil  of  vitriol, 
the  mod  fixt  and  weighty  that  can  be  had.  The  borax  is  put 
into  a  glafs  retort,  the  oil  of  vitriol  is  pour’d  on  it,  and  then 
half  an  ounce  of  common  water.  This  mixture  being  ex¬ 
pos’d  to  a  dre,  gradually  increafed,  after  the  phlegm  has 
pafs’d  off,  and  even  while  it  is  a  paffing,  there  rife  dowers,  or 
a  volatile  fait  in  very  beautiful  foliated  laminae ,  feme  of 
which  melt  by  the  heat  of  the  dre.  After  the  operation, 
the  dr. eft  of  thefe  dowers,  which  are  round  the  neck  of  the 
retort,  are  gather’d  ;  and  thofe  that  are  grey  are  thrown  upon 
the  remaining  mafs  ;  which  mafs  is  diffoiv’d  in  water,  filtrat¬ 
ed  and  evaporated  ilowly.  Sometimes  even  without  evapo¬ 
ration,  the  fhining  talqous  laming  are  to  be  feen  in  the 
liquor.  In  24  hours  the  liquor  is  pour’d  off  thefe  laming  5 
they  are  walk’d  in  fair  water,  fet  to  drain,  and  then  to  dry 
in  a  ftove. 

If  thefe  cryftals  do  not  calcine  in  the  ftove,  cr  in  the  fun, 
it  is  a  fign  there  is  nothing  cryftallized  but  the  fal  neutrum  : 
If  they  do  calcine,  it  is  a  dgn  that  there  is  forne  Glauber's 
fdt  mixed  :  And  then  this  fair  rauft  be  diflblv’d  again  in  hot 
water,  and  re-cryftalliz’d.  No  body  before  M.  Geoffroy 
thought  of  extracting  this  fait  by  cryftallizadon,  being  always 
fublimed  hitherto. 
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An  Account  of  a  Machine  for  changing  the  Air  of  the  Room 
of  lick  People  in  a  little  time,  by  either  drawing  out  the 
foul  Air,  or  forcing  in  frejh  ;  or  doing  both  fucceffively, 
without  opening  Doors  or  Windows ;  by  Dr.  Defaguliers. 
Phil.Tranf.  N°  437.  p.  41. 


DECB  (Fig.  1.  Plate  IV.)  reprefents  a  cafe,  containing  a 
wheel  of  7  foot  diameter,  and  1  foot  thick  5  being  a 
cylindrical  box,  dividedinto  12  cavities  by  partitions  directed 
from  the  circumference  towards  the  centre,  but  wanting  9 
inches  of  reaching  the  centre  5  being  open  towards  the  centre, 
and  likewife  towards  the  circumference  5  and  only  clos’d  at 
the  circumference  by  the  cafe,  in  which  the  wheel  turns  by 
means  of  a  handle,  fixt  to  its  axis  A,  which  axis  turns  in  2 
iron  forks,  or  half  concave  cylinders  of  bell-metal,  luch  as 
A,  fixt  to  the  upright  timber  or  ftandard  A  E. 

From  the  middle  of  the  cafe  on  the  other  fide  behind  A, 
there  comes  out  a  trunk  or  fquare  pipe,  call’d  the  fucking 
pipe  5  which  is  continu’rLquite  to  the  upper  part  of  the  fick 
perfons  room,  whether  it  be  near  or  far  from  the  place  where 
the  machine  (lands,  in  an  upper  or  lower  (lory,  above  or  be¬ 
low  the  machine.  There  is  a  circular  hole  in  one  of  the  cir¬ 
cular  planes  of  the  machine,  of  18  inches  diameter  round  the 
axis,  juft  where  the  pipe  is  inferted  into  the  cafe,  whereby 
the  pipe  communicates  with  all  the  cavities  $  and  as  the  wheel 
is  turned  fwiftly  round,  the  air,  which  comes  from  the  fick 
perfon’s  room,  is  taken  in  at  the  centre  of  the  wheel,  and 
driven  to  the  circumference  5  fo  as  to  go  out  very  fwiftly  at 
the  blowing  pipe  B,  fixt  to  the  faid  circumference. 

As  the  foul  air  is  driven  away  from  the  fick  room,  the  air 
in  the  neighbouring  apartments  will  gradually  come  into  the 
room  thro  the  fmalleft  paffages :  But  there  is  a  contrivance 
to  apply  the  pipes  which  go  to  the  fick  room  to  the  blowing 
pipe  B,  while  the  fucking  pipe  receives  its  air  only  from  the 
room  where  the  machine  Hands.  By  this  means  frelh  air 

may  be  driven  into  the  fick  room  after  the  foul  has  been 
drawn  out. 

I  his  machine  would  be  of  great  ufe  in  all  hofpitals,  and 
pnions :  It  would  alfo  ferve  very  well  to  convey  warm  or 

cold  air  into  any  diftant  room  $  nay,  to  perfume  it  infenfibly 
upon  occafion.  J 

*  2*  rcPre^ents  infide  of  the  flat  of  the  wheel,  which 

iaitheii  from  the  handlej  and  next  to  the  fucking  pipe  % 
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i,  2,  3,  4  reprefents  the  cavity  or  hole,  which  receives  the  air 
round  the  axis,  having  a  circular  plate  of  iron  round  it  to 
hold  all  firm  3  which  plate  is  made  fall  to  the  wood  and  to 
the  iron  crois  that  has  the  axis  in  it  3  ggg>  a  prick’d  circle, 
reprelents  a  narrow  ring  of  thick  blanketting  (which  by  pref- 
fing  againft  the  outfide  cafe,  whilft  it  is  fixt  to  the  outfide  of 
the  flat  of  the  wheel)  makes  the  paffage  into  the  wheel  tight  5 
H  H  H  is  another  circle  of  blanketting,  likewife  fixed  to  the 
outfide  of  the  wheel,  and  rubbing  againft  the  cafe,  that  the 
air  violently  driven  againft  the  inner  circumference  of  the 
cafe  may  have  no  way  out,  but  at  the  blowing  pipe  at  B. 
There  is  on  the  outfide  of  the  other  flat  of  the  wheel,  where 
the  handle  is  fixt,  a  ring  of  blanketting,  likeHHH,  oppo- 
fite  to  it  3  but  none  oppofite  to  ggg  3  becaufe  the  wood  there 
is  not  open,  but  comes  home  dole  to  the  axis. 

Fig.  3.  reprefents  a  vertical  fedion  of  the  wheel  and  cafe, 
a  little  forward  of  the  axis,  drawn  by  a  fcale  twice  as  large  as 
that  of  the  other  2  figures :  A  a3  the  axis  fupported  by  the 
irons  A a3  cylindrically  hollow’d,  excepting  the  upper  part, 
where  a  pin  keeps  in  the  axis  3  B  D  the  cafe  with  the  fucking 
pipe  S  a  ;  EA  the  prop  for  one  end  of  the  axis  3  1,2,  the 
opening  into  the  wheel  3  gg  the  eminence  of  the  wood,  to 
which  is  fixed  the  fmall  ring  of  blanketting  5  the  four  black 
marks,  one  of  which  is  near  H,  reprefent  the  ledions  of  the 
other  two  rings  of  blanketting. 

A  Calculation  of  the  Velocity  of  the  Air,  mov'd  by  the  mw 
invented  centrifugal  Bellows  of  7  foot  diameter  and  1  foot 
thick  within  3  by  2)r.  Defaguliers.  Phil.  Tranf.  N°  437. 
p.  44. 


WHEN  the  wheel  revolves  upon  its  axis  (every  revolu¬ 
tion  in  this  machine  being  performed  by  a  man  with 
very  little  labour  in  about  half  a  fecond  of  time)  the  air  may 
be  confider’d  as  divided  into  as  many  concentrical  circumfe¬ 
rences,  as  there  are  particles  of  air  contain’d  between  the 
leaft  and  greateft  circle  3  confequently,  the  centrifugal  forces 
will  be  as  th c  radii  3  that  is  in  an  arithmetical  progreflion. 
Let  R  ~  radius  of  the  greateft  circle  be  3.  5" foot 

r  =  radius  of  the  leaft  circle  0.  75 

m  —  radius  of  the  middle  circle  a,  J25 

.*  R  —  r  R  JUr 
=?  r-f  * - =  — . 
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v  =  the  velocity,  or  (pace,  clefcribed  in  the  middled 
circle  in  a  Fecond  of  time,  upon  fuppofition  that  the >26.21: 
wheel  performs  2  revolutions  in  a  fecond.  j 

S  r=-  the  fpace  defcribed  by  the  aftion  of  gravity  in? 
a  fecond  of  time.  3  *  1 

s  =  the  fpace  that  a  particle  of  air  receding  from  the  centre 
would  in  a  fecond  of  time  defer? be  by  the  action  of  the  cen¬ 
trifugal  force  at  the  circumference  o[  the  middle  circle. 

<0  v 

2  m :  v  : :  v  s : 5  $  therefore,  m  s  by  Huygens' s  rule.  Let 

G  and  c  exprefs  the  force  of  gravity,  and  the  centrifugal 
force  at  the  middle  circle.  Since  the  (paces  deferibed  in  the 
fame  time  by  the  adion  of  2  forces  are  as  thofe  forces,  S  : 
'  sG 

s  :  :  G  :  c,  and  and  fubftituting  in  this  expreffion 

■  i.  _  .  ") " .  *  •  ?  *  ■■ 
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V  v  wG 

- — -  initead  et  s,  we  have - — 

2  m  zmS 


c  j  and  putting 


in¬ 


itead  of  its  equal  m, 


wG 


c.  So  that  the  ratio  of 


gravity  to  the  centrifugal  force,  at  the  middle  circle,  is  that 

t0  R  !  ».  y  V  or  £®lat  1  t0  7^ — ■ — - j  which  being 

•  ,K~i~rXS  R-j-r*S  5 

multiplied  by  tne  number  oi  the  revolving  circles  R _ t 

gives  for  the  preffure  of  the  column  of  air  R  —  r  proceeding 
from  gravity  R  -  r,  and  the  preffure  proceeding  from  the 

centrifugal  forces  ;  wherein  R  _  r  being  a  fac¬ 

tor  common  to  both  may  be  thrown  out  of  the  expreffion  : 
J  n'  „‘*,v  vclocmes  produced  from  different  preffures 
ar®  a,f  t4r,  ^.jare.  l00ts  °f  the  preflures,  the  velocity  which 
§‘a  ’4/.Vy^U, ^  &lve  from  the  natural  weight  or  preffure  of 
i  v  ',y.  to  velocity  which  the  fame  column  would 

e  ^ccaiion’d  by  the  centrifugal  forge,  as 

v'l;  on  to  V; 


v  v 


R  -j--  r  x  $  - 

i5nce.t!ie  velocity  proceeding  from  the  aftion  of 
^  Um”  — r  ^  always  a  known  quantity  5 

conrfyf  \  c*^r.  ’  ^  f  m  tlls  CiUe  eclllal  to  1 5.38  foot  per  fe- 

‘  ^  aria  Cwi"vd-Cl];iyj  velocity  proceeding  from  the  cen- 
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K  +  rx  S, 
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That  is,  in  this  machine 


15.38  x  26.71 


VR  +  rXS  "  '  '  V  4-^5  x 

49.67  foot  per  fecond.  And  if  we  add  to  this  the  velocity  of 
the  outer  circle,  in  the  tangent  of  which  the  air  efcapes, 
which  in  the  fuppohtion  we  made  of  2  revolutions  in  a  fecond 
of  time)  is  44  foot  per  fecond,  we  fhall  have  it  5? 3.67  foot 
per  fecond. 

JSl.  (B.  This  calculation  fuppofes  the  bore  of  the  fucking 
pipe  fufficiently  great  to  furnifh  as  much  air  as  would  efcape, 
according  to  this  velocity  :  But  in  this  machine  the  fucking 
pipe  being  no  greater  than  the  ajutage  or  blowing  pipe,  the 
velocity  proceeding  from  the  prenure  occafion’d  by  the  cen¬ 
trifugal  force,  and  from  the  velocity  in  the  tangent  (which 
may  be  represented  by  a  column  of  air  of  fufficient  height: 
to  give  the  velocity  of  93.67  foot,  which  is  145.882  foot) 
mult  be  divided  into  2  equal  parts,  one  half  employ’d  in 
fucking,  and  the  other  in  blowing  3  therefore,  the  half  of 
145.882  foot,  which  is  72.941  foot,  will  reprefent  the  height 
of  a  column  of  air,  that  would  occadon  the  fame  prelTure, 
with  which  the  centrifugal  force  and  the  circular  motion  a 61 
in  this  machine  3  and  a  column  of  this  height  producing  a 
velocity  of  68.5  3  foot  per  fecond.  This  number  will  expreis 
the  velocity  with  which  the  air  is  fuck’d  into  the  wheel  3  and 
the  fame  number  will  like  wife  exprefs  the  velocity  of  the  air 
our  of  the  blower,  proceeding  from  the  centrifugal  force,  and 
the  circular  velocity  of  the  outer  circle,  which  is  the  real  ve¬ 
locity  of  the  ftream  of  air  out  of  the  blower  of  this  machine, 
viz.  68.53  f°ot  Ver  dcond  3  which  is  at  the  rare  of  a  mile  in 
about  77  feconds,  or  about  7  miles  in  9  minutes. 

cThe  Ufes  of  the  foregoing  Machine  ;  by  the  fame.  PhiL 

Trank  N°  43 7.  p.  47. 

NE  of  toefe  centrifugal  wheels  is  hxt  in  a  room  above 
the  Houfe  of  Commons ,  to  draw  away  the  hot  fleam  an- 
ling  from  the  candles,  and  the  breath  of  the  company  in  the 
houfe,  when  it  is  very  full,  in  warm  weather  3  as  alfo  after¬ 
wards  to  drive  in  a  dream  of  frefh  air,  to  fpread  uniformly 
all  over  the  houfe,  by  coming  in  at  the  middle  of  the  deling. 
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Befides  the  ufes  of  this  machine  for  fick  rooms  and  prifons,  for 
warming,  cooling,  or  perfuming  any  chambers  at  a  diftance  ;  it 
may  alio  ferve  in  a  man^of  war,  to  take  away  the  foul  air  between 
decks,  occafioned  by  the  number  of  men  in  the  fhip,  and  to  give 
them  frefh  air  in  a  few  minutes.  In  every  part  of  the  veflel  every 
foul  hole  may  be  rendred  wholefome,  and  even  the  flench  and  foul 
air  from  the  furface  of  the  bulge- water  may  be  carried  off.  As 
to  mines,  the  machine  mull  prove  of  excellent  uie.  For,  as 
the  damps,  (either  fulminating,  which  taking  fire,  deflroy  the 
men  and  ruin  the  works,  or  arfenical,  which  kill  by  their  poi- 
fonous  nature)  are  fome  fpecihcally  lighter,  and  fome  fpeciH- 
cally  heavier  than  common  air  5  this  centrifugal  wheel  can  in  a 
little  time  drive  down  air  thro’  wooden  trunks,  or  launders,  of 
7  inches  bore,  in  fuch  quantities  into  the  deepeft  mines,  as  to 
caufe  all  the  light  damp  to  come  out  at  the  top  of  the  pit  3 
or  by  only  altering  2  fliders,  fuck  away  all  the  heavy  poifonous 
damp,  whilft  wholefome  air  goes  down  from  above  ground  into 
the  pit,  lb  as  to  fill  all  the  fubterraneous  caverns  with  frefh 
and  wholefome  air. 

Likewi/e  a  great  many  of  the  difficulties,  which  attend  the 
carrying  on  fubterraneous  paffages  for  the  conveyance  of  water 
from  mines  (call’d  foughs,  adits  or  drifts)  maybe  remov’d  by 
help  of  this  wheel  :  For,  the  frefh  air  may  be  driven  in  a 
very  little  time,  to  the  place  where  the  men  are  at  work  $  tho’  at 
the  di fiance  01  2,5,  or  4  miles  :  and  therefore  alio  to  any  in¬ 
termediate  fpace  :  Whereas  the  pradfice  now  is,  either  to  make 
a  double  drift  with  communications  between  the  two  for  the 
circulation  of  the  air,  or  to  fink  perpendicular  fhafts  or  pits 
rom  t*le  f0P  hill  over  the  adit  •  both  which  methods 

<*re  very  ^xpenfive,  and  will,  (i.he  do61or  doubts  not)  upon 
trial,  be  out-do»e  by  the  application  of  this  machine. 


lIb<2  cafe  of  a  cataleptic  Woman ;  by  Mr.  Richard  Revnell 
Phil.  Tranf.N0  437.  p.  49. 

a  Servant  maid,  about  2i  years  of  age 

murh  sffliTYr'™1  t-1'ne, ^5cn  ’ '‘regular  in  her  menfes,  and  ver 
much  afflifted  for  toe  lofs  of  a  friend.  July  io  ivo  flu 

aTS  d,f  7a'n  ,hcrrhtad»  feknd's  «"  kr  ftomach,'  will 
ill  L  "  ’  /he  ,ook  Gafcoign\  powder  for  , 

fenfelefs  (f  iff  t^°‘nln?  a ‘•’f  f.  °  Uock,  fhe  was  found  in  bed 
S  l1!’  void  of  feeling,  with  her  eyes  fhut.  Whei 
Mr.  keynell  csrae,  he  found  her  m  a  true  cataleptic  fit,  ibnfe 
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efs,  without  motion,  her  limbs  very  ftiff*,  but  warm,  and  not 
*afily  bent  ;  But  in  whatever  pofture  any  limb  was  put, 
it  continued  in  the  lame,  whether  ereS  or  reclin’d  :  Her  re- 
fpiration  was  ,good  ;  but  her  pulfe  low,  and  irregular  :  She 
aad  no  catchings  nor  convulfive  motions  5  but  could,  by  no 
means,  be  brought  to  herfelf.  A  vein  was  opened  in  the  arm, 
and  1 2  ounces  of  blood  taken  away  :  fhe  bled  freely,  and 
came  a  little  to  herfelf,  but  could  not  fpeak.  He  then  gave  her 
the  following  draught.  Aq.  Menth .  Rut#>  Bryon.  Co.  ad 
5vj.  Sal .  volat.  Corn.  C-  Bfs.  Sacchar.  albiJJ.  Bij  f.  haujl. 
and  5  fpoonfulls  atpleafure  of  the  following  Julep.  BcAq.Puleq* 
Rut<e ,  Menth.  aa  §ij.  Aq.  Brian.  Co.  Nephrit.  act  %ijs  ftind. 
Caftor.  5ij.  Sacchar.  albijf.  q .  /.  /.  Julapium.  In  a  few 
hours  fhe  came  to  herfelf  ;  and  upon  asking  whether  Ihe  knew 
how  fhe  was  taken  ?  She  replied,  that  Ihe  had  been  reftlels 
and  uneafy  till  about  4  o’clock  in  the  morning,  when  Ihe  be¬ 
liev’d  fhe  fell  into  the  diforder  fhe  was  found  in  ;  but  remem¬ 
ber’d  nothing  that  had  happened  befides.  She  complained  of 
a  dizzinefs  in  her  head,  with  a  violent  pain  in  the  fore-part  of 
it,  ficknefs  at  her  ftomacn,  and  fhe  was  a  little  feverifh.  He 
gave  her  the  following  vomit  at  4  o’clock  in  the  after¬ 
noon.  R.  Aq.  Cardui  "benedid.  Jj. .  fPulv.  ipecacuanh.  3/h 
Vitriol .  alb.  depur  at .  gr.  vi.  ouym.  fcillit.  5j/i.  f.  haufi.  The 
vomit  work’d  kindly,  and  fhe  feem’d  reliev’d  by  it.  About  6 
D’clock  in  the  evening  another  fit  returned,  much  in  the  fame 
manner  as  before  ;  but  fhe  loon  came  out  of  it  $  and  then  fhe 
took  the  draught  with  the  volatile  fait  of  hartfhorn,  as  before  j 
and  he  applied  a  large  blifter  to  her  back,  and  two  more  to 
her  arms  :  About  9  the  fame  evening  fhe  had  a  ftrong  convul* 
fion  fit,  with  catchings,  grinding  of  the  teeth,  and  a  great  tre¬ 
mor,  neither  of  which  fhe  had  before  :  She  had  a  (tool  the 
preceding  night,  bur  none  that  day.  He  gave  her  the  follow^ 
ing  draught  at  night  going  to  reft.  R.  d'tnd.  Hler.  cum  vino 
fad.  5jJ fs.  Aq.  Ment.  3vj.  Sp.  Lavend.  Co.  5 fs.  f.  haujl.  and 
fhe  continued  taking  the  draught,  with  the  volatile  fait,  &c. 
every  4  hours.  July  12,  fhe  had  been  light-headed  all  night, 
with  little  or  no  reft;  the  blifters  were  dreffed,  which  difeharg’d 
plentifully,  and  the  tinflure  had  given  her  three  ltools  in  the 
night,  which  had  made  her  a  little  faint  ;  her  pulfe  was  low, 
and  her  water  pale.  He  faw  her  in  the  evening,  when  fhe  had 
Qept  pretty  well,  after  which  fhe  was  refrefh’d  ;  the  pain  in 
her  head  but  little,  her  ftomach  ealy,  and  he  found  her  in  every 
refped  better.  The  draughts  were  continued  every  6  hours, 

and 
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and  when  faint  or  ill,  Hie  took  of  the  above  mentioned  julep. 
July  13,  in  the  morning  he  found  her  head  eafy,  her  water 
higher  coloured  :  She  was  allowed  broth  and  food  of  eafy  di- 
geftion,  which  agreed  very  well  with  her  t  She  fat  up  in  the 
afternoon,  but  was" faint,  and  her  head  giddy  5  but  when  in  bed 
fhe  was  better  :  She  had  no  ffcool  that  day.  He  gave  her  a 
draught  with  the  volatile  fait,  &c.  at  night  going  to  reft, 
and  the  following  purge  next  morning.  ]^.  Tin  A.  Hier .  cum 
tvinofaA.  3 ]fs  Syr.  e  Spina  cerv.  Aq.  puleg.  a  a  5vj  Sp.  La- 
vend- Co.  3j  /.  hauji.  cum  regmine  cap.  July  14,  the  purge 
worked  5  times  ;  flic  eat  a  little  dinner,  and  was  eafy  :  But 
upon  walking  about  the  room,  her  head  was  giddy,  and  flue 
trembled  very  much;  but  when  in  bed  fhe  was  better.  He 
gave  Her  the  following  draught  at  night  going  to  reft.  R.  Aq. 
RutcC,  puleg.  cBryon.  Co.  aa  5vj  Sp.  Corn.  C.  opt .  gutt.^o.  Lin  A. 
(Aft or.  3j  Sacchar.  albijft.  paul alum  ft  hdufl.  July  15.  fhe 
complained  when  up  ot  a  numbnefs  in  her  legs,  and  a  prick¬ 
ing  in  them,  like  what  happens  when  the  legs  are  fas  we  com¬ 
monly  call  it)  afteep:  Her  appetite  was  better,  and  fhe  was  in 
every  refpeff  mended.  She  took  the  following  medicines. 
Be.  Lulv.  rad.  Valerian,  fylv.  9ij  P.Caftor.  Ruff.  Bj  Afffetid. 
3j  Tin  A.  Cafior.  q.  s.  j.  Majfa  pilular.  cujus  fortnentur  pilul. 
N°  40.  of  which  fhe  took  4  twice  every  day  with  a  fmall 
draught  of  the  following  julep.  R.  Aq.  Ceraft.  nigr.  §vj 
.Aq.  Rutefy  Pdf  on.  Co.  aa  Jij  Ep.  Lavend.  Co.  >  v j  Syrup.  Ca - 
ryoph.  q.  s.f.  Julap.  of  which  fhe  Jikewiie  took  5  l'poonfuls 
at  pleafure.  The  blifters  were  kept  running  as  long  as  pof- 
fible  ;  and  when  they  were  dried  up,  July  19,  he  gave  her  the 
lame  purge  as  before.  July  22.  ihe  had  continued  very  well, 
without  any  return  of  a  fit  ;  but  upon  cutting  an  ififue  in  her 
arm,  fhe  fell  into  a  third  fit,  in  which  fhe  continued  near  two 
hours,  but  then  came  to  herfelf  and  was  well  that  evening. 
July  29.  the  purse  was  repeated.  Auguft  6.  fhe  complained  of 
a  pain  in  her  head,  ficknefs  in  her  ftomach,  and  iome  days 
before  fhe  bad  a  fhew  of  the  menfes,  and  had  vomited  near 
a  pint  of  blood,  and  was  coftive;  He  then  advifed  her  to 
take  2  fpoonfulls  of  tinAura  facra,  every  night,  or  every  other 
night,  going  to  bed,  as  fhe  found  it  neceffarv,  and  40  of  the 
following  drops.  R.  Sp.  C.  C.  opt.  5 iij  TmA.  HJleb.  nigr. 
5v  to  be  taken  twice  a  day  in  cainmomile  tea.  She  took  thele 
medicines  about  3  weeks,  which  aniwered  expectation,  and  fhe 
recover’d. 
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Sennertus  in  Med>  praffi.  lib.  i.  c.  30  fays,  *  that  a  cata- 
Jepfis  is  a  cafe  fo  rare  ,that  it  is  luppoled  hardly  one  phyfician 
in  a  hundred  has  feen  a  cataleptic  patient  $  therefore  the  hiflo- 
ry  of  a  catalepfis,  when  it  happens,  is  carefully  to  be  noted,* 

An  Account  of  the  Operation  of  the  Fiftula  Lachrymalis  \  by 
Dr.  Francis  Jofeph  Hunauld.  Phil.  Tranf.  N°  437.  p.  54, 

DR.  Hunauld  remarks,  that  the  intention  in  the  operation 
of  the  fiflula  lachrymalis  in  deftroying  the  os  un&uis 
ind  faccus  lachrymalis ,  thro’  which  the  tears  naturally  diftil 
nto  the  nofe,  is  to  procure  them  a  new  paffage  thither,  by  the 
lole  thus  artificially  made  :  Wherefore  in  order  to  keep  the 
fides  of  this  hole  afunder,  to  prevent  its  filling  up,  and  to  render 
:he  flefh,  which  forms  its  circumference,  hard,  and  callous,  as 
:t  were,  a  tent  made  of  prepared  fponge,  c.  is  put  into  this 
lew  pafifage,  and  is  continued  therein  a  month  or  two.  Not- 
adthltanding  this  precaution,  it  happens  but  too  often,  that  the 
:ears,  inftead  of  keeping  the  road  prepared  for  them  with 
fuch  care,  flow  over  the  lower  eye-lid,  as  before  the  operation* 
and  occafion  a  weeping,  which  now  becomes  pad  remedy. 

It  is  eafy  to  prove,  that  thole  very  means,  which  are  ufed 
after  the  operation  to  make  the  tears  diftil  into  the  nofe, 
are  generally  the  caufe  of  the  fubfequent  weeping :  For  by 
filling  the  wound  with  fmall  plegets,  and  putting  a  tent  into 
the  hole  that  was  made,  the  orifice  of  the  little  common  ca¬ 
nal,  that  lerves  to  convey  the  tears  into  the  duff  us  lachrymalis , 
differs  a  compreflure,  and  is  rendred  hard,  thick  and  callous  ; 
whereby  as  its  diameter  is  very  final),  it  is  eafily  flopped  up. 
The  contufion  made  on  this  little  orifice,  and  round  about  it, 
brings  on  a  fuppuration  3  after  which  the  parts  coalefce,  and 
the  orifice  of  this  fmall  canal  clofes  up.  The  pus  or  fanies , 
that  in  the  courfe  of  the  diftemper  flowed  back,  both  thro*  the 
common  canal,  and  the  fmall  canals,  which  are  a  continuation 
of  the  punffa  lachrymalia ,  has  fometimes  occafion’d  excoria¬ 
tions  5  in  confequence  of  which  there  happens  a  regeneration 
of  fldh  during  the  dreftings,  a  fmall  matter  of  which  is  fuffi- 
cient  to  flop  up  fuch  flender  duffs.  In  fine,  thofe  fmall  canals, 
thro’  which  norhing  pafles  fora  month  or  two,  that  the  dreffings 
laft,  either  clofe  by  their  proper  fpringinefs,  or  their  diameters 
are  leftened  by  their  fmall  veftels  becoming  varicofe.  It  is  certain, 
that  injections  are  fometimes  made  thro*  the  punffa  lachry¬ 
malia  -y  but  the  propelling  force  of  thefe  injeflions  overcomes 
thole  refiflances,  which  the  caufe,  that  naturally  drives  the  tears 
Vol.X,  3  O  into 
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*nto  the  punEla  lachrymalitSt  is  not  in  a  condition  to  get  the 
better  oF 

Thus  it  appears  from  the  detail  of  the  accidents  enumerated, 
and  which  generally  happen,  more  or  lefs,  that  while  the  artift 
is  endeavouring  to  preierve  a  clear  paflage  for  the  tears  into  the 
nofe,  he  labours,  without  defigning  it,  to  flop  the  entry  of  the 
upper  part  of  their  canal.  The  befl:  way  to  avoid  part  of  thefe 
accidents,  and  keep  open  the  new  canal  from  the  eye  to  the 
nofe,  is  precifely  to  do  nothing.  This  is  what  experience  has 
confirm’d,  and  what  theory,  well  underftood,  will  likewife  give 
a  clear  conception  of. 

It  is  a  thing  not  very  eafy  to  determine,  how  the  tears,  and 
the  liquid  that  is  continually  found  on  the  furface  of  the  eye,  in 
order  to  preferve  the  cleannefs  and  tranfparency  of  the  corned , , 
can  pafs  thro’  the  pun 61 a  lachrymalia .  It  is  moreover  ob- 
ferv’d,  that  when  one  lies  in  bed,  this  liquid  enters  into  thofe 
fitn&a  lachrymalia ,  which  in  that  pofition  are  higher  than 
the  eye,  as  well  as  into  the  tfmSta  lachrymalia  of  the  oppo- 
fite  eye.  The  afcent  of  liquors  in  capillary  tubes  above  the 
level,  might  be  propofed  to  explain  this  laft  fa One  might: 
likewife  in  fome  cireumflances  imagine  that  the  road  which 
the  tears  keep,  to  pafs  from  the  eye  into  the  nole,  to  be  a  fi- 
phon,  whole  fhort  leg  is  divided  into  two.  Thefe  two  fimple 
ideas,  however,  are  not  fufficient  to  account  for  the  pheno¬ 
menon  under  confideration.  The  following  rationale  feems  to» 
the  Dr.  quite  as  fimple,  and  more  accurate. 

The  air  prefent  at  the  orifice  of  all  the  duds,  which  have: 
any  communication  with  the  trach<ea%  is  by  its  proper  weight: 
determined  to  enter  them,  when  the  refinance  happens  to  "be: 
diminifhed.  Thus  as,  during  infpiration,  it  paflfes  thro*  the 
mouth  and  noftrils,  fo  it  likewife  enters  the  punffia  lachryma¬ 
lia  :  and  mu  ft  neceflarily  carry  along  with  it,  towards  the1 
puntla  lachrymalia  and  their  fmall  canals,  the  moifture  that 
lubricates  the  furface  of  the  ball  of  the  eye,  as  it  mixes  with  ' 
it  :  it  is  therefore  already  ealy  to  perceive,  that  in  order  to> 
preierve  to  the  tears  their  new  and  artificial  road  into  the  nofe, . 
one  need  only  commit  the  whole  care  to  the  continual  paflage  of 
the  air  and  tears.  It  is  well  known  in  furgery,  that  it  is  very 
difficult,  not  to  fay  impoffible,  to  effed  a  re-union  in  a  part 
that  fervesas  an  emundory  ro  a  liquor  conftantly  flowing  to  it. 

Now  let  us  examine,  if  nature  alone  can  flop  the  hole  made 
by  the  operation.  It  will  not  be  imagined,  that  from  the  remains 
of  a  bony  lamina,  fo  thm  as  the  os  unguis,  a  fufficient  quan¬ 
tity 
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tity  of  offifying  juice  can  work  but  to  Hop  it  up.  The  perio¬ 
steum  and  faccus  lachrymalis  are  too  much  lacerated,  to  think 
it  poffibJe  for  them  to  repair  of  themfelves  what  they  had  loft. 
Nor  will  it  be  believ’d,  that  the  membr ana  pituit aria  c an  eafi- 
3y  fill  up  the  hole  made  in  it.  Thefe  are  the  parts  con* 
cerned  in  the  operation  :  But  even  if  they  be  granted  to  be 
more  diipoied  to  a  re-produ£fion  than  they  really  are,  Hill  the 
air  and  tears  will  always  be  able  to  prelerve  themlelves  a  paf- 
fage  into  the  nofe. 


Wherefore,  after  having  deftroy’d  the  faccus  Jachry malls 
and  os  unguis ,  inftead  of  introducing  an  extraneous  body  capa¬ 
ble  of  making  the  orifice  of  the  fmall  common  canal  into  the 
tDuffius  lachrymalis  become  callous,  and  of  drawing  on  a 
luppuration,  the  communication  between  the  nole  and  the  eye 
mult  be  left  entirely  difengaged  $  and  liberty  by  this  means  be 
given  to  refpiration,  to  make  both  the  air  alone,  and  the  air 
mixt  with  the  tears,  to  pais  continually  through  it. 

In  fine,  the  action  of  thefe  fluids  may  be  aififted  by  the  ap? 
plication  of  collyrium’s,  and  by  making  frequent  injemons  into 
the  punffia  lachrymalia  ;  which,  befides  the  common  effe&s 
that  may  be  naturally  expelled  from  them,  will  contribute  to 
prevent  the  juice,  that  re-unites  the  wound  made  in  the  skin, 
from  over  ftreightning  the  canal. 


fThe  Caufe  of  the  general  Tirade-winds by  Mr .  Hadley.  Phil, 

Tranf.  N°  437.  p.  58. 

MR.  Hadley  thinks  the  caufes  of  the  general  trade-winds 
not  to  have  been  fully  explained  by  any  of  thofe  who 
wrote  upon  that  fubjeCl,  for  want  of  more  particularly  and  di- 
ftin&ly  confidering  the  fhare  the  diurnal  motion  of  the  earth 
hath  in  the  production  of  them  :  For,  tho’  this  has  been  men¬ 
tioned  by  fome  amongft  the  caufes  of  thole  winds,  yet  they 
have  not  proceeded  to  Ihew  how  it  contributes  to  their  produc¬ 
tion  ;  or  elfe  they  have  applied  it  to  the  explication  of  thefe  phe¬ 
nomena,  upon  fuch  principles  as  will  appear  upon  examination 
Dot  to  be  fufficient. 

That  the  adion  of  the  fun  is  the  original  caufe  of  thefe 
winds,  all  are  agreed  5  and  that  it  does  it  by  caufing  a  greater 
rarefaClion  of  the  air  in  thofe  parts,  upon  which  its  rays  fall¬ 
ing  perpendicularly,  or  nearly  lb,  produce  a  greater  degree  of 
heat  there  than  in  other  places  5  by  which  means  the  air  be¬ 
coming  Ipecifically  lighter  than  the  reft  round  about,  the  cooler 
air  will  by  its  greater  denfity  and  gravity,  remove  it  out  of  its 

O  3.  place 
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place  to  fucceed  into  it  itfelf,  and  make  it  rife  upwards. 
But  it  feems  this  rarefadion  will  have  no  other  effed  than  to 
caufe  the  air  to  ru/h  in  from  all  parts  into  the  part  where  it 
Is  mo  ft  rarefied,  elpecially  from  the  north  and  fouth,  where 
the  air  is  cooled,  and  not  more  from  the  eaft  than  the  weft, 
as  is  commonly  fuppos’d:  So  that  fetting  afide  the  diurnal 
motion  of  the  earth,  the  tendency  of  the  air  would  be  from 
every  fide  towards  that  parr,  where  the  fun’s  adion  is  moft 
intenfe  at  the  time  $  and  fo  a  N.  W.  wind  be  produced  in  the 
morning,  and  a  N.  E*  in  the  afternoon  alternately,  on  this 
jlde  of  the  parallel  of  the  fun’s  declination,  and  a  S.  W.  and 
S.  E.  on  the  other. 

That  the  perpetual  motion  of  the  air  towards  the  weft  can¬ 
not  be  deriv’d  merely  from  the  adion  of  the  fun  upon  it,  ap¬ 
pears  more  evidently  from  this  ;  If  the  earth  be  fuppos’d  at 
reft,  that  motion  of  the  air  will  be  communicated  to  the  fu- 
perficial  parts,  and  by  little  and  little  produce  a  revolution 
of  the  whole  the  fame  way,  except  there  be  the  fame  quan¬ 
tity  of  motion  given  the  air  in  a  contrary  diredion  in  other 
parts  at  the  fame  time,  which  is  hard  to  fuppoie.  But  if  the 
globe  of  the  earth  had  before  a  revolution  towards  the  eaft, 
this  by  the  fame  means  mud  be  continually  retarded  :  And 
if  this  motion  of  the  air  be  fuppos’d  to  arife  from  any  adion 
qt  its  parts  on  one  another,  the  confequence  will  be  the  fame. 
I1  or  this  reafon  it  feems  neceftary  to  Ihew,  how  thefe  pheno¬ 
mena  of  the  trade-winds  may  be  caus’d,  without  the  pro- 
dudion  of  any  real  general  motion  of  the  air  weft  wards. 
1  his  will  readily  be  done  by  taking  in  the  confideration  of 
the  diurnal  motion  ot  the  earth  :  For,  let  us  fuppofe  the  air 
in  every  part  to  keep  an  equal  pace  with  the  earth  in  its  di- 
urnal  motion  5  in  which  cafe  there  will  be  no  relative  motion 

°  '  j  °  rii  ac5  eartI\  aud  air  5  and  confequently,  no 

wind  :  Then  by  the  adion  of  the  fun  on  the  pans  about  the 
equator,  and  the  rarefadion  of  the  air  proceeding  therefrom, 
let  the  air  be  drawn  down  thither  from  the  N.  and  S.  parts. 

e  parallels  are  each  of  them  bigger  than  the  other,  as 
r  ey  approach  to  the  equator,  and  the  equator  is  bigger  than 
the  tropics  nearly  in  the  proportion  of  ,0oo  to  9175  and 

!^Ter  ^  !he!r  d.lffcrence  «  circuit  about  2085  miles, 
f  a  ^  Ur.ac‘;  °J  t,le  ,earth  at  the  equator  moves  fo  much 

fZZ  T  E.  e  *?' tCe  0t  the  earth  wi*  its  air  at  the  tropics. 

w  0 Hows,  that  the  air  as  it  moves  from  the  tro- 

pics  towards  the  equator,  having  a  lets  velocity  than  the  parts 
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of  the  earth  it  arrives  at,  will  have  a  relative  motion  contrary 
to  that  of  the  diurnal  motion  of  the  earth  in  thofe  parts, 
which  being  combined  with  the  motion  towards  the  equator, 
a  N.  E.  wind  will  be  produced  on  this  fide  of  the  equator, 
and  a  S.  E.  on  the  other.  Thefe,  as  the  air  comes  nearer  to 
the  equator,  will  become  Wronger,  and  more  and  more 
eafterly,  and  be  due  eaft  at  the  equator  itfelf,  according  to 
experience,  by  reafon  of  the  concourfe  of  both  currents  from 
the  N.  and  S.  where  its  velocity  will  be  at  the  rate  of  2083 
miles  in  the  fpace  of  one  revolution  of  the  earth  or  natural 
day,  and  above  1  mile  and  f  in  a  minute  of  time  5  which  is 
greater  than  the  velocity  of  the  wind  is  fuppos’d  to  be  in  the 
greateft  ltorm,  which,  according  to  Dr.  'Der ham's  obferva- 
tions,  is  not  above  i  mile  in  a  minute.  But  it  is  to  be  con- 
fider’d,  that  before  the  air  from  the  tropics  can  arrive  at  the 
equator,  it  mult  have  gain’d  fome  motion  eaftward  from  the 
furface  of  the  earth  or  lea,  whereby  its  relative  morion  will 
be  diminilh’d,  and  in  feveral  fucceffive  circulations,  may  be 
1'uppos’d  to  be  reduced  to  the  ftrength  it  is  found  to  be  of. 

Thus  Mr.  Hadley  thinks  the  N.  E.  winds  on  this  fide  of  the 
equator,  and  the  S.  E.  on  the  other  fide,  are  fully  accounted 
for.  The  fame  principle  as  necefiarily  extends  to  the  pro¬ 
duction  of  the  weft  trade-winds  without  the  tropics  ;  the  air 
rarefied  by  the  heat  of  the  fun  about  the  equatorial  parts  be 
ing  remov’d  to  make  room  for  the  air  from  the  cooler  parts, 
muft  rife  upwards  from  the  earth  5  and  as  it  is  a  fluid,  it  will 
then  fpread  itfelf  abroad  over  the  other  air ;  and  fo  its  mo¬ 
tion  in  the  upper  regions  muft  be  to  the  N.  and  S.  from  the 
equator  :  Being  got  up  at  a  diftance  from  the  furface  of  the 
earth,  it  will  loon  lofe  great  part  of  its  heat,  and  thereby  ac¬ 
quire  denfity  and  gravity  fufficient  to  make  it  approach  its 
futface  again,  which  may  be  fuppos’d  to  be  by  that  time  it  is 
arriv’d  at  thofe  parts  beyond  the  tropics,  where  the  wefterly 
winds  are  found.  Being  fuppos’d  at  firft  to  have  the  velocity 
of  the  furface  of  the  earth  at  the  equator,  it  will  have  a 
greater  velocity  than  the  parts  it  now  arrives  at-  and  thereby 
become  a  wefterly  wind,  with  ftrength  proportionable  to  the 
difference  of  velocity,  which  in  feveral  revolutions  will  be 
reduced  to  a  certain  degree,  as  is  faid  before  of  the  eafterly 
winds  at  the  equator.  And  thus  the  air  will  continue  to  cir¬ 
culate,  and  gain  and  lofe  velocity  by  turns  from  the  furface 
of  the  earth  or  fea,  as  it  approaches  to,  or  recedes  from  the 
equator.  From  what  has  been  faid,  it  follows, 


1 »  F tiat 
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1.  That  without  the  afliftance  of  the  diurnal  motion  of  the 
earth,  navigation,  efpecially  eafterly  and  wefterly,  would  be 
very  tedious,  and  to  make  the  whole  circuit  of  the  earth 
would  perhaps  be  impra&icable. 

2.  That  the  N.  E.  and  $.  E.  within  the  tropics  muft  be 
compenfated  by  as  much  N.  W.  and  S.  W.  in  other  parts 5 
and  generally  all  winds  from  any  one  quarter  muft  be  com¬ 
penfated  by  a  contrary  wind  fome  where  or  other 3  otherwife 
fome  change  muft  be  produced  in  the  motion  of  the  earth 
round  its  axis. 


An  Account  of  the  feveral  Earthquakes,  which  have  hap - 
.  pend  in . New  England,  ftnce  the  firft  Settlement  of  the 
Englilh  in  that  Country ,  efpecially  of  the  l aft  Earthquake 
oa.  29.  1727  3  by  Mr .  Dudley."  Phil.  Tranf.  N°  437. 

p.  63. 

THAT  New  England  is  fubjea  to  earthquakes  is  cer¬ 
tain  3  and  we  have  had  frequent  accounts  of  it,  fince 
the  tirft  fettlement  of  the  Englifh  there,  which  is  about  100 
years  proceeding  1727.  The  firft  and  moft  confiderable 
Mr.  Dudley  finds  in  hiftory,  and  which  fee  ms  to  have  been 
*hat  on  Qffi.  29,  1727  (vide  likewife  an  account  of 
this  laft  m  (Phil.  (Tranf .  N°409.  p.  124.}  was  on  the  2d  of 
id 30.  1  his  is  faid  (by  the  author,  a  Gentlemen  of 

character  and  probity)  *  to  have  been  a  great  and  fearful 
earthquake  :  It  was  heard,  before  it  came,  with  a  rumbling 
none  or  low  murmur  like  unto  remote  thunder:  it  came 
from  the  northward,  and  pals’d  fouthward 3  as  the  noife 
approach Anear,  the  earth  began  to  quake  3  and  it  came  at 

«  rngty  Wlth  rhat  vlolence>  as  caus’d  platters,  tyles,  &c.  to 
,  tall  down  3  yea ,  people  were  afraid  of  their  houfes  3  the 

c  was  *°  vl«|ent  and  great,  as  that  fome  being  without 

«  i-0fS  C.°£Id  but  were  fain  t0  catch  hold  of  pofts, 

«  °a  11  i°Ut  b,a  ^  aD  bour  after,  or  lefs,  came  another  noife 

,  ^akin&  but  not  fo  loud  nor  rtrong  as  the  former: 

Ships  and  veffels  in  the  harbour  were  lhaken,  iSc.'  In 

tirnl,V  ^'10ther  very§reat  earthquake,  but  no  par- 

cr  P  Ch  *  (  \6t60  t^lcre  was  a  great  earthquake. 

Jan  -6,1 661.,  about  So  clock  at  night  there  happened  an 

run  ouM^Vd  ft  thf  ^°ufes’  c*us’d  the  inhab.tantsto 

down.  About'the  middle  of  thePfamfe 

ther  fhakej  alfo  m  the  morning  folIowin|  the  earth^IhoTk 

again. 
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again;  In  1665,  1668  and  1669 ,  the  earth  was  fhaken  5 
fince  which  we  have  alfo  had  feveral  tremors  of  the  earth, 
but  not  very  confiderable,  till  the  terrible  earthquake 
Off.  29,  1727,  which  terrified  and  amazed  the  inhabitants 
from  one  end  of  the  country  to  the  other.  As  to  the  wea¬ 
ther  that  preceeded  it :  Our  winter  in  January  and  February 
was  very  moderate,  and  excepting  a  few  cold  days,  the  wea¬ 
ther  was  pleafant,  and  no  great  froft  in  the  ground.  In  the 
beginning  of  March  there  was  a  great  deal  of  fnow,  and 
fome  cold  weather,  which  foon  went  over  5  and  on  the  nth 
15  minutes  after  4  o’clock,  the  fun  was  eclips’d  about  5  di¬ 
gits,  as  near  as  Mr.  Dudley  could  determine  without  an  in- 
ftrument  3  after  which  to  the  end  of  the  month  there  was 
pleafant  weather,  rain  at  times,  and  once  thunder  and  light¬ 
ning.  April  for  the  moll  part  had  fair  pleafant  fpring  wea¬ 
ther,  and  a  plentiful  rain  in  the  beginning  and  latter  end  of 
the  month.  The  beginning  of  May  was  alfo  pleafant  wea¬ 
ther  3  the  pth,  ioth,  and  13th,  a  great  deal  of  rain  5  the  18th 
a  white-froft  5  24th  and  25th  cold  weather  5  from  that  to  the 
end  of  the  month  very  dry.  The  beginning  of  June  the 
fame  5  abundance  of  thunder  and  lightning  at  times  during 
the  whole  month.  In  July  alfo,  tho’  we  had  fome  fhowers  in 
different  places,  yet  in  general  it  was  a  very  dry  feafon, 
and  a  great  deal  of  thunder  and  lightning  alfo  this  month  5 
the  3  lafl  days  of  it  fo  exceffive  hot,  that  there  was  no  work¬ 
ing  or  travelling  by  day,  or  fleeping  by  night.  The  begin* 
ning  of  Auguft  was  alfo  exceeding  hot,  and  in  particular  the 
firit  day  at  night  from  the  evening  to  midnight  we  had  a  con¬ 
tinued  corufcation  or  lightning  all  round  the  horizon  3  the 
like  fcarce  ever  remembred  3  it  was  really  terrible  ;  tho’  the 
thunder  was  not  fevere.  Dry  weather  continued  to  the  loth, 
and  then  we  had  a  plentiful  rain  all  over  the  province,  but 
our  hot  weather  held  on  to  the  end  of  the  month  ;  and  till 
about  the  middle  of  September  we  had  very  hot  weather  :  So 
that  take  it  all  together,  Mr.  'Dudley  never  knew  fo  much  hot 
weather  in  any  one  fummer  in  his  time.  On  the  16.  Sept . 
We  had  fuch  a  violent  ftorm  from  the  north-eafl,  as  was  ne¬ 
ver  remember’d,  for  the  hercenefs  and  flrength  of  the  wind  5 
it  blew  down  houfes,  barns,  and  a  vaff  number  of  trees  in 
the  orchards  and  woods;  there  alfo  fell  a  great  deal  of  rain 
at  the  fame  time.  In  the  month  of  OStobery  preceding  the 
earthquake,  there  was  a  pretty  deal  of  cold  weather ;  on  the 
23d  a  great  deal  of  rain  with  a  foutherly  wind  3  on  the  25th 
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at  night,  a  hard  froft;  on  the  26 th  winterifh  weather,  and  a 
little  fnowj  the  28th  cold,  the  wind  at  north-weft  3  the  29th 
the  wind  at  north-weft,  tho’  little  of  it,  but  cold :  in  the 
evening  quite  calm  and  a  clear  fley. 

By  this  ftiort  journal  of  the  weather  the  learned  will  be 
enabled,  in  fome^meafure,  to  determine,  how  far  our  earth 
might  be  difpos’d  to,  or  prepared  for  the  earthquake  that 
follow’d  3  firft,  by  a  long  continu’d  drought  and  excefiive 
heat,  whereby  the  earth  became  more  porous,  and  abounded 
with  exhalations  or  inflamed  vapours,  and  which  afterwards 
being  fhut  up  by  the  fucceeding  great  rains  and  froft,  and 
thereby  hinder’d  from  an  ordinary  and  eafy  paflfage  thro’  the 
pores  and  common  vents  of  the  earth,  work’d  fo  much  the 
snore  terribly  and  forcibly  on  one  another.  But  philofophers 
not  being  hitherto  agreed  on  the  nature  or  certain  cauies  of 
earthquakes,  Mr.  1 Dudley  comes  next  to  enquire  what  fort  of 
earthquake  that  on  OEl.  29.  was. 

.  Gilbert  us  Jacob  ms  in  his  Infiitut,  phyjicae>  cap,  terras  motus 
diftingui/hes  earthquakes  into  4  fpecies  3  wherein  he  agrees 
with  Arijlotle  and  "Pliny,  according  to  whom  the  firft  fpecies 
is  a  fhake  or  trembling,  and  by  them  liken’d  to  the  /baking 
fit  ot  an  ague.  Mr.  (Z)udley  could  not  hitherto  hear  of  any 
breach  or  opening  of  the  earth,  thro’  the  whole  extent  of 
this  earthquake.  It  was  faid  by  fome  that  were  abroad, 
that  the  earth  lenfibiy  rofe  up,  and  fo  funk  down  again  3  but 
he  much  queftions  the  truth  of  it :  For,  had  there  been  any 
luch  fuccuflion  to  raife  the  earth  to  any  confiderable  height, 
the  houfes  would  certainly  have  tumbled  down,  or  the  exha¬ 
lation  have  forced  its  way  by  fome  breach.  Nor  was  our  mo¬ 
tion  ot  the  earth  what  Arijlotle  and  Pliny  call  a  pulfe  or  an 
internutting  knocking,  but  one  continued  lhake  or  trembling; 
and  therefore,  muft  be  ranked  under  the  firft  lpecics, 

a  Tw1"  °r  »  without  altering  the  pofition  of  the  earth, 
an  e  c.evfrything  in  the  fame  ftate  in  which  it  found  them, 
except  tie  tailing  down  of  the  tops  of  fome  chimneys,  ftone 
vva  s,  &c.  without  doors  3  di/hes  and  fome  other  things  with- 
in  doors;  as  /hall  be  taken  notice  of  farther  on. 

r  f  Vs  rtnqmake  was  of  the  firft  fpecies  is  alfo  prov’d 
r  •  6  °Un  1  iat  accornPanft‘d  it  3  fince  tremulous  and  vi- 

v|  rp  I31otl°ns  are  proper  td  produce  founds,  which  brings 
Ur.  Dudley  to  the  third  particular,  viz,  the  noife  or  found 

ThL1  i3nled’  °r  lmmed‘fely  preceeded  this  earthquake, 
ihis,  indeed,  was  very  terrible  and  amaaing  ;  tho’  he  is  apt 
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0  think  it  was  thought  more  confiderable  by  thofe  within 
ioors,  than  fuch  as  were  without  in  the  open  air.  Some 
took  this  noife  for  thunder  ;  others  compar’d  it  to  the 
rattling  of  coaches  and  carts  upon  pavements,  or  frozen 
ground.  One  of  Mr.  Dudley's  neighbours  liken’d  it  to  the 
(hooting  out  of  a  load  of  (tones  from  a  cart  under  his  win¬ 
dow.  For  Mr.  Dudley's  own  parr,  being  perfectly  awake, 
rho’  abed,  he  thought  at  flrft  his  fervants,  who  lodged  in  a 
garret  over  his  chamber,  were  haling  along  a  trundle-bed  : 
But,  in  truth,  the  noife  that  accompanies  an  earthquake 
feems  to  be  [onus  fui  generis ,  and  there  is  no  defcribing  it. 
This  noile,  as  amazing  as  it  was,  in  an  inflant  of  time,  as 
3ne  may  fay,  was  fucceeded  by  a  fhake  much  more  terrible. 
His  houfe,  which  is  large  and  well  built,  feem’d  to  be 
Squeez’d  or  prefs’d  up  together,  as  tho’  100  fcrews  had  been 
it  work  to  throw  it  down  ;  and  (hook  not  only  every  thing  in 
the  houfe,  particularly  the  bed  under  him,  but  the  building 
itfelf,  and  every  part  of  it  fo  violently  for  the  time,  that  he 
was  really  in  great  fear  it  would  have  tumbled  down,  and 
his  family  penfh’d  in  the  ruin.  But  thro5  the  good  provi¬ 
dence  of  God  they  receiv’d  no  harm. 

As  to  the  degree  or  greatnefs  of  the  fhake  5  this  will  be 
belt  known  from  its  effeffs.  Mr.  Dudley  has  already  men¬ 
tion’d  the  falling  of  the  tops  of  chimneys,  difhes  from  (helves, 
Chinas  are,  &c.  doors  unlatch’d,  bells  jangling,  beds  trem¬ 
bling,  chairs  moving,  &c.  A  country  farmer  told  him,  he 
had  40  or  50  rods  of  (lone  wall  thrown  down  by  it :  And 
tho’  thefe  effeffs  be  not  very  confiderable,  yet  he  cannot  but 
be  of  opinion,  that  this  earthquake  for  its  fpecies  was  as 
violent  and  terrible,  as  any  we  meet  with  in  hiftory  :  One  of 
Mr.  Dudley's  neighbours,  that  was  walking  home  at  the  very 
inftant,  told  him,  the  noife  firll  brought  him  to  a  (land,  and 
that  during  the  (hake,  the  earth  trembled  in  fuch  a  manner 
under  him,  that  be  was  fo  far  from  attempting  to  continue 
his  walk,  that  it  was  as  much  as  he  could  do  to  keep  upon 
his  legs,  and  he  expe&ed  every  moment  the  earth  would 
have  open’d  under  him.  Another  that  was  riding  home  fays, 
that  upon  the  noife  the  earthquake  made,  his  horfe  (food 
(lock  dill,  and  during  the  fhake,  trembled  to  that  degree, 
that  he  thought  he  would  have  fallen  under  him.  The  houle 
dogs  were  likewife  fenfibly  affeffed  with  the  earthquake; 
fome  of  them  barking,  others  howling,  and  making  (Irange 
and  unufoal  noife.  Nor  was  the  earth  alone  affeSed  with 
Vol.  X.  3  P  tin 
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this  (hake,  but  the  fea  alfo  in  the  harbours,  and  the  (hipping  , 
f in  all  and  great  much  mov’d  with  it.  Mr.  Dudley  does  not 
fuppole  it  ever  happens  that  earthquakes  of  this  kind,  of 
any  extent,  are  equal  or  alike  in  all  places  5  and  accordingly 
he  finds  by  information  from  the  i'everal  towns,  that  the 
fhake  was  much  more  moderate  in  fome  parts  of  the  country, 
than  others. 

As  to  the  time  and  duration  of  the  (hock  :  The  Bofton 
news-papers  fix  the  time  at  about  40  minutes  after  10  o’clock, 
at  night  5  Mr.  Dudley's  watch  was  not  fo  much  by  5  minutes. 
The  1.  of  November  at  midnight,  which  was  3  days  after  the 
earthquake,  the  moon  changed.  As  to  the  duration  of  the 
firft  and  great  fhock,  whatever  others  may  publifh,  he  can 
by  no  means  fuppofe  it  exceeded  the  fpace  of  a  minute,  if  fo : 
long  5  and  after  this  in  the  fame  night  there  were  4  or  5  lef-  • 
fer  tremors 5  and  at  fundry  times  fince,  the  earth  trembled! 
indifferent  places,  even  to  the  13.  of  November ,  but  without: 
any  confiderable  effe&s  or  extent. 

Laftly,  as  to  the  courfe  and  extent  of  the  earthquake:  of¬ 
ten,  the  metropolis  of  New  England ,  lies  in  Lat.  42  deg. 
25  min.  N.  and  4  hours  43  min.  to  the  weftward  of  London , , 
as  the  longitude  was  fettled  by  Mr.  ‘Brattle  of  New  England 
and  Mr.  Hodgfon  of  London  $  and  making  Boflon  a  centre,  we 
have  a  certain  account  that  this  earthquake  was  felt  in  Kenne - 
heck  river  to  the  eaftward,  and  at  Philadelphia  to  the  weft- 
ward,  150  leagues  diltant  from  each  other  upon  a  W.  S.  W. 
and  E.  N.  E.  courfe  nearly  $  and  no  part  of  the  intermediate 
country,  that  Mr.  Dudley  can  underftand,  efcaped  the  fhake: 
The  colonies  of  Rhode- lfland,  Connecticut,  and  New-Tork, 
that  lie  between  New  England  and  Penfylvania  being  all 
affected,  tho’  not  equally,  particularly  at  Philadelphia ,  a 
imail  hiock.  As  to  the  oppofite  line  or  latitude,  as  we  may 
call  it,  of  the  earthquake  $  two  noted  iflands  to  the  lbuth 
eau,  ca Jed  Nantucket  and  MarthcCs  Vineyard,  about  90  1 
iruies  diftant  from  Boflon  (the  firft  lying  about  12  leagues  into 
nt  ^rom  the  main  land)  had  the  earthquake, 
i  ne  hnglifa  fettlemenrs  towards  the  north-weft,  which  hi¬ 
therto  did  not  exceed  40  or  50  miles  from  Boflon,  had  all  of 
them  this  earthquake  very  fenfibly  5  and  how  far  it  might 
reach  beyond  them  towards  Canada,  could  not  hitherto'be 
laid.  ^  By  this  calculation  Mr.  Dudley  believes  it  will  be 
ound,  mat  tnis  earthquake  was  of  a  much  greater  extent 
Urdu  any  auherto  taken  notice  of  in  hiftory  :  As  to  the  courfe 
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)f  the  earthquake,  or  where  it  firft  began,  he  could  not  hi- 
herto  determine  by  all  the  information  he  could  get :  For, 
hey  write  from  Rhode- IJland,  Connecticut,  New-Tork ,  and 
‘Philadelphia ,  all  to  the  weftward,  that  it  was  between  the 
hours  of  io  and  n  at  night.  The  fame  is  likewife  affirmed 
from  Pifcatcigua ,  Cafco-bay ,  and  Kemebeck  river,  which  are 
to  the  eaftward  :  So  that  hitherto  it  feems  to  him,  that  the 
earth,  thro’  the  whole  extent  aforefaid,  was  fhaken  very 
near  at  the  fame  time.  Some  of  his  neighbours  are  positive 
that  it  came  from  the  fouthward  5  while  others  again  are  po¬ 
sitive,  that  where  they  were,  it  came  from  the  north.  But 
this  is  not  to  be  wonder’d  at  -  fince  as  Mr.  ^Dudley  fuppofes, 
the  ftibterraneous  channels  or  caverns,  thro’  which  the  exhala¬ 
tion  paifes,  are  not  in  any  one  continu’d  ftreight  line,  but 
branched  out,  and  running  upon  all  points  of  the  compafs, 
?fpecially  in  fuch  a  vaft  extent  of  land. 

A  neighbour  of  Mr.  ^Dudley's  that  had  a  well  3 6  foot  deep, 
about  3  days  before  the  earthquake,  was  furpris’d  to  find 
his  water,  that  us’d  to  be  very  fweet  and  limpid,  ftink  to 
that  degree  that  they  could  make  no  ufe  of  it,  nor  fcarce 
bear  the  houfe  when  it  was  brought  in ;  and  imagining  that 
tome  carrion  was  got  into  the  well,  he  fearch’d  the  bottom, 
but  found  it  clear  and  good,  tho’  the  colour  of  the  water  was 
turned  wheyifh  or  pale.  In  about  7  days  after  the  earth¬ 
quake,  the  water  began  to  mend,  and  in  3  days  more  it 
returned  to  its  former  fweetnefs  and  colour.  Mr.  1 Dudley  was 
alfo  credibly  informed,  that  feverai  fprings  and  good  watering 
places  were  fome  of  them  lower’d,  and  others  quite  funk  and 
loft  with  the  earthquake.  A  Clergyman  in  a  town  about  20 
miles  diftant  from  jBofton  alTured  him,  that  immediately 
after  the  earthquake,  there  was  fuch  a  ftink  or  ftrongfmell  of 
fulphur,  that  the  family  could  fcarce  bear  to  be  in  the  houfe 
for  a  conhderahle  time  that  night.  The  like  is  alfo  confirm’d 
from  ether  places.  Perfons  of  credit  do  alfo  affirm,  that  juft 
before  or  in  the  time  of  the  earthquake,  they  perceiv’d 
Hallies  of  light.  A  Gentleman  of  probity  from  Newbury, 
a  town,,  fltuated  between  30  and  40  miles  to  the  N.  N.  E.  of 
Lofton,  writes,  that  at  40  rods  diltance  from  his  houfe,  there 
was  a  fiffure  of  the  earth,  and  near  20  cart-loads  of  fine  fand 
thrown  out  where  the  ground  broke,  and  water  boil’d  out 
like  a  fpring,  and  mixing  with  the  fand,  made  a  kind  of 
quagmire  5  but  at  the  time  of  writing  his  letter,  which  was 
the  21.  ot  November,  the  fpring  was  become  dry,  and  the 

P  2  ground 


f 


116  MEMOIRS  of  the 

ground  clos'd  up  again.  Since  the  receipt  of  this  letter,  , 
Mr.  ^Dudley  undetftood,  that  the  ground  where  this  fand  is 
thrown  up,  and  round  about  it  for  a  confiderable  diftance,  is  a 
folid  clay  for  20  or  30  foot  deep,  and  nothing  like  fand  ever  to 
be  found  there  before :  So  that  the  exhalation  forced  this  great 
quantity  of  fand  thro’  a  very  deep fimtum  of  clay.  He  is  alfo 
very  well  latisfied,  that  the  earthquake  was  tnore  violent  in  the 
towns  to  the  north  and  north-eaft  of  jBofton,  than  in  thofe  to  the 
fouthward  and  weftward  3  and  in  fome  of  them  that  are  rocky, 
the  earth  /hook  but  a  few  days  after. 

An  Extraordinary  Effect  of  Lightning  in  communicating 
Magnet  if m  5  by  ‘2)r.  Gookfon.  Phil.  Tranf.  ^437., 

P*  74- 


ATradefman  of  Wakefield  in  Torkjkire ,  having  put  up  a 
great  number  of  knives  and  forks  in  a  large  box  3  fome 
in  cafes  or  fheaths,  and  others  not,  of  different  fizes,  and  diffe¬ 
rent  perfons  making,  in  order  to  be  fent  beyond  fea  3  and  hav¬ 
ing  placed  the  box  in  the  corner  of  a  large  room,  there  hap¬ 
pen’d  a  ludden  ftorm  cf  thunder,  lightning,  &c.  by  which  the 
corner  of  the  room  was  damaged,  the  box  fplit,  and  a  good 
many  knives  and  forks  melted,  the  fheaths  untouch’d.  The 
owner  emptying  the  box  upon  a  counter  where  fome  nails  lay, 
thofe  who  took  up  the  knives  that  lay  upon  the  nails,  oblerv’d 
that  the  knives  took  up  the  nails.  Upon  this  all  of  them  were 
tried,  and  found  to  do  the  fame,  nay,  to  fuch  a  degree  as  to 
take  up  large  nails,  packing  needles,  and  other  iron  things  of 
confiderable  weight.  Needles,  or  other  things,  placed  upon  a 
pewter  di/h,  would  follow  the  knife  or  fork,  tho5  held  under 
the  di/h,  and  would  move  along,  as  the  knife  or  fork  was 
mov’d,  with  feveral  other  odd  appearances,  one  of  which  is, 
that  tho  you  heat  the  knives  red  hot,  yet  their  powef  is  hill 
the  fame  when  cold. 

Gf  How  the  knives  and  forks  came  by  this  magnetic  virtue,  | 

or  how  lightning  /hould  be  capable  of  communicating  fuch  a 
virtue? 


A  farther  Account  of  the  extraordinary  Effetfs  of  the  f, but 
Lightning  at  Wakefield ;  by  the  fame.  Phil.  Trani 

r  p  H  I  S  ftorm  of  thunder  and  lightning  happen’d  the  lattei 
tm.  a  July ,  1751  ;  and  not  only  broke  the  slafs  and 

uon  larnci  ef  the  crols  chamber  windows,  but  at  the  fame  time 

fpln 


Royal  Society.  117 

Iplit  fome  ftudds  in  the  corner  of  a  wood-houfe  ;  and  paffing 
irito  a  room,  likewife  fplit  a  large  deal  box,  which  flood  in 
the  fouth  corner  of  the  room,  where  the  lightning  enter’d,  and 
difpers’d  a  great  many  dozen  of  knives  and  forks,  which  were 
put  up  in  the  box,  all  over  the  room. 

Some  of  the  knives  and  forks  were  melted,  others  fnapped  in 
funder  ;  others  had  their  hafts  burnt  ;  others  their  fheaths  ei¬ 
ther  finged  or  burnt,  and  others  not.  But  what  was  moft  re¬ 
markable,  was,  that  upon  laying  them  on  a  compter,  where 
there  were  iron  nails,  rings,  i$c.  it  was  obierv’d,  that  when 
any  of  them  were  taken  up,  there  hung  a  nail  or  ring  at  the 
end  of  each  of  them  :  Moft  of  them  were  tried,  and  found 
to  do  the  fame. 

One  of  the  knives  tho’  made  ufe  of  for  almoft  a  year  and  a 
half  to  all  manner  of  purpofes,  yet  ftill  retain’d  the  magnetic 
virtue  to  an  extraordinary  degree. 

Fig.  4.  Plate  IV.  reprefents  an  horizontal  plan  of  the  room, 
box,  and  knives,  and  direction  of  the  lightning  5  A  the  fouth 
angle  of  the  room  ;  B  the  direftion  of  the  lightning  ;  C  the 
polar  or  magnetic  line;  D  the  box  with  the  knives,  lying  in  a 
direction  parallel  to  the  longer  tides  of  the  box. 

a  Whether  the  knives  and  forks  lvinp  in  fuch  a  direction 
as  either  to  coincide,  or  make  but  an  acute  angle  with  the 
magnetic  line,  might  any  ways  contribute  to  their  imbibing 
this  magnetic  virtue  ;  fince  a  bar  of  iron,  placed  in  fuch  a  di¬ 
rection,  1  hall  in  a  little  time  receive  a  tranfient  polarity  ;  and 
if  it  continue  a  long  time  in  that  portion,  a  fix’d  and  perma¬ 
nent  one  ? 

(V  Whether  the  knives  and  forks  lying  in  fach  a  pofition, 
and  being  violently  heated  by  the  lightning,  might  not,  as 
they  cool’d,  flrongly  imbibe  this  magnetic  virtue  :  Since  a 
bar  of  iron  heated  and  placed  in  a  certain  direction  to  cool, 
will  looner  imbibe  this  power  than  in  the  fame  direction  cold  ? 

Q_.  The  polarity  of  the  compafs  has  been  alter’d  by  light¬ 
ning,  as  may  be  leen  in  the  ‘ Thilofcphlcal  Iranfa&ions :  Now 
how  fihould  lightning  be  capable  of  communicating  fuch  a 
power  in  this  cde  3  fince  it  is  plain  that  it  has  taken  it  away  in 
another. 
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*1*138  Defcription  and  XJfe  of  an  arithmetical  Machine,  ttt 
vented  by  M.  Chriilian  Xjudovicus  Gerften.  Phil.  Irani* 

N°  438.  p.  79. 

SIR  Samuel  Morland,  for  ought  M .Gerflern  knows,  was 
the  firft  who  undertook  to  perform  arithmetical  opera¬ 
tions  by  wheel-work.  To  this  end  he  invented  two  machines  5 
one  for  addition  and  fubftra£tion  5  the  other  for  multiplication, 
which  he  publifhed  in  London  in  1673,  in  fmall  twelves.  He 
gives  no  more  than  the  external  figure  of  the  machines,  and 
ihews  the  method  of  working  them.  But  as  by  this  every  one, 
who  has  any  skill  in  mechanics,  will  be  able  to  gueis,  how  the 
internal  parts  ought  to  be  contriv’d  $  fo  it  cannot  be  denied, 
that  thefe  are  two  different  machines,  independent  of  each 
other  5  that  the  laft,  which  is  for  multiplication,  is  nothing 
other  than  an  application  of  the  Neipperian  bones  on  flat 
moveable  difks  ;  confequently,  that  his  invention  alone  is  not  flt 
to  perform  juftly  all  arithmetical  operations. 

After  Sir  Samuel ,  the  celebrated  M.  Leibnitz,  S.  \ Toleni , 
and  M.  Leupold  took  this  undertaking  in  hand,  and  attempted 
to  perform  it  after  different  methods. 

The  firft  publifhed  his  fcheme  in  1709,  in  the  Mfcelianea 
Berolinenfia  j  but  then  he  only  gave  the  outward  figure  of 
the  machine.  S.  Poleni  communicated  his,  explaining  at  the 
lame  time  its  internal  conftruHion,  in  h\sH1ifcellanea  of  the  fame 
year  1709.  M.  Leupold's  machine,  together  with  thofe  of  M. 
Leibnitz,  and  S.  Poleni  were  inferted  in  his  Lheatrum  arith - 
metico-geometricum,  publifhed  at  Leipjitk  in  1727,  after  the 
authors  death,  yet  imperfect,  as  is  owned  in  the  book  itfelf 
Befides  thefe,  M .Gerften  learned  from  feveral  French  journals, 
that  Charles  ‘ Pajcal  invented  one,  which  however  he  never  had 
the  fight  of.  The  defcription  of  this  machine  is  fince  publifh’d 
by  M.  Gallon  in  his  collection  of  machines  and  inventions,  ap¬ 
proved  by  the  academy  of  feiences  at  Far  is,  (publifh’d  in 
French  at  Faris,  An.  1735.  in  quarto  in  fix  tomes)  in  tome  IV. 
p.  137  3  and  like  wife  another  by  M.  Lefpine  tom.  IV.  p.  13 1. 
and  three  more  by  M.  Heller  in  de  Boiftijfandeau,  tom.  V, 
p.  103,  1 17,  and  i2i. 

M.  Gerften  took  the  hint  of  his  machine  from  that  of  M. 
Leibnitz,  which  put  him  upon  thinking  how  the  internal 
fir u Tore  might  be  contrived  :  Bat  as  it  was  not  pofiible  tor 
him  to  hit  upon  the  original  ideas  of  that  great  man,  an  exa£l 
enquiry  into  the  nature  of  arithmetical  operations  furnifhed 
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him  at  laft  with  others,  which  he  exprefs’d  in  a  rough  model 
of  wood,  and  fhew’d  to  fome  patrons  and  friends,  who  encou¬ 
raged  him  to  have  another  made  of  brals.  But  the  want  of  an 
artificer,  able  enough  to  execute  his  ideas,  made  him  delay 
it  till  172.5,  when  he  fet  about  it,  and  finifhed  the  whole 
work,  fitted  to  a  reckoning  not  exceeding  7  places.  And  in 
'December  of  the  lame  year  he  laid  this  machine  before  the 
Landgrave  of  Heffe-Darmftadty  and  the  hereditary  prince  his 
fon,  to  whom  he  demonftrated  the  mechanifm  of  the  whole  in¬ 
vention. 

He  owns  that  the  gracious  reception  it  met  with  from  both 
their  highneffes,  as  well  as  the  exprels  recommendation  of  M* 
de  Wieger ,  one  of  the  prince’s  privy  council,  would  have  been 
powerful  inducements  for  him  to  have  publifhed  an  account  of 
his  machine  ;  but  for  the  uncertainty  he  was  under,  whether 
pofiibly  M.  Leibnitz s  machine  had  not  been  brought  to  its 
perfeflion  ;  in  which  cale  there  is  no  doubt  but  the  operation 
of  his  machine,  if  it  would  really  perform  what  is  promifed  in 
the  defeription,  would  have  been  eafier  than  M.  Gerften' s$  and 
conlequently  preferable  to  it,  provided  its  ftru£iure  did  not 
prove  too  intricate,  nor  the  working  of  it  take  up  too  much 
time. 

But  now  being  certain,  that  none  of  M.  Leibnitz 's  inven¬ 
tion  has  yet  appear’d  in  fuch  a  ftate  of  perfection,  as  to  have 
anfwer’d  the  effcdt  propofed,  and  that  thele  of  M.  Gerflen 
differ  from  all  thofe  mentioned  above,  fancying  at  the  lame 
time,  that  fuch  as  underftand  mechanics,  will  find  it  plain, 
practicable,  and  exaCt,  in  regard  to  its  various  effects,  he 
makes  no  fcruple  to  publifh  this  invention,  the  product  it  is 
true  of  his  younger  years,  with  the  leveral  amendments  he 
has  fince  added  to  it ;  The  particulars  of  which  are  as  fol¬ 
lows  : 

There  are  as  many  fets  of  wheels  and  moveable  rulers  as 
there  are  places  in  the  numbers  to  be  calculated.  Fig.  r. 
Plate  V,  reprelents  three  of  them,  by  which  one  may  eafily 
conceive  the  reft  $  A  A  the  firft  lyftem  or  the  figures  of  units, 
according  to  its  internal  ltruCture  $  B  B  and  C  C  the  2d  and 

lyftem,  viz.  of  tens  and  hundreds  ctaa,  according  to  their 
external  form.  Firft,  as  to  A  A,  where  is  a  flat  bottom  of 
1  brafs  plate,  which  may  be  ferew’d  on,  either  upon  a  parncu- 
ar  iron  frame,  or  only  upon  a  ftrong  piece  of  wallnut-tree, 
loubled  with  the  grain  crols’d.  In  this  fyftem  are  two  move- 
ble  rules  gggg  and  kkk  5  the  firft  of  wiiich  he  calls  the 

operator 
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operator,  the  2d  the  determinator.  There  are  befides,  two 
wheel-works,  the  upper  one  is  for  addition  and  fubBraClion  $ 
the  lower  one  ferves  for  multiplication  and  divifion.  The  up¬ 
per  one  is  provided  frit  with  ^,an  oblique  ratchet-wheel  of 
10  teeth,  of  what  diameter  you  pleale  $  on  which,  however, , 
depends  the  length  and  breadth  of  the  fyBem  itfelf.  This 
wheel  has  a  Bop  r,  with  a  deprefiing  fpring  t  5  under  the 
wheel  a  is  a  Imaller  wheel  b  of  the  lame  Ihape.  Both  a 
and  b  are  ri vetted  together,  and  fixed  on  a  common  axis. 
Under  the  wheel  b  lies  a  3d  f  which  is  a  common  tooth-  - 
wheel  of  20  or  more  teeth,  according  as  one  pleafes.  It  is 
larger  than  £,  and  f mailer  than  ay  turns  about  the  fame  axis 
with  the  other  two  above  it,  and  upon  it  is  fixed  a  flop  c, 
with  the  fpring  d}  which  catches  the  oblique  teeth  of  the  wheel  i 
b.  Immediately  under  this  wheel  lies  the  upperpart  of  the 
operator,  which  may  be  beffc  made  of  iron  or  flee!.  The 
wheels  may  be  all  made  of  brafs,  except  the  upper  one.  The 
operator  is  of  the  fame  thicknefs  all  over,  and  in  its  upper  * 
part  are  fixed  as  many  round  Heel  piris,  as  there  are  teeth 
in  the  wheel  f]  which  are  to  catch  the  teeth  of  this  wheel, 
and  move  it  backwards  and  forwards.  The  height  of  thofe 
-pins  ought  exaflly  to  anfwer  the  thicknefs  of  the  wheel  /. 
The  axis  of  the  wheels  a  and  b  is  kept  perpendicularly  by  the  ' 
bridge  <? e,  which  is  fcrew’d  to  the  bottom,  as  appears  by  the: 

1  he  operator  gg-gg  moves  on  the  fide,  above,  and  in  the1 
middle  in  two  brafs  grooves  iii  and  qq-  about  D  it  jets; 
out,  on  which  projection  a  piece  of  iron  hnuft  be  well  faft- 
ened,  having  a  Brong  pm,  on  which  the  handle  z  fits,  as  may 
be  fieen  in  the  iyixern  B  B.  I  he  fide  itlelf  D  Hides  in  another 
groove  s 'jy  and  in  its  inner  corner  joins  to  it  the  determinator 
}i  k  k)  of  the  lame  thicknefs  with  the  operator,  the  fhape  of 
which  is  Efficiently  express’d  in  the  Fig.  This  alfo  Aides  up . 
and  down,  on  the  one  fide  in  the  groove  s  s,  and  v  on  the  other  ■ 
line,  ^  is  fmalleft,  in  a  fmall  piece  1,  and  where  it  is 

broadelt  above  m  the  operator  itfelf,  which  is  either  hollow’d 
out  into  another  groove,  or  fil’d  off  obliquely.  The  Aiding; 
pair  or  the  determinator  ought  afterwards  alio  to  be  fitted  to  it., 

,ts  c , ie  Part  ls  ^he  lock  //,  Banding  perpendicular  on  its s 
broad  parr  ;  Or  is  drawn  ieparately  in  Fig.  4.  as  at  B  B,  on, 
w  11c  is  t  c  Aiding  Bop  c,  that  is  prefied  down  by  its  fpring: 
u,r  .ra»d  hY  the  f ncker  a  a  ;  that  tricker  has  a  pin  b%  on 

w*Vp  p  tCrew  d  onI  thf  fma11  handle  /  /  (in  the  fyBems  BB 
and  C  C,  Fig.  t,)  In  the  brals  bottom  A  A  (or  *  <e  Fig.  i.Y 
you  mud  hie  out  10  ratchet  teeth  or  kerfs,  purpofely  for  the  Bop 

of 
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f  this  lock,  or  which  is  better,  you  may  infert  into  the  brafs- 
*ottom  a  fmall  piece  of  iron,  filed  out  according  to  this  figure. 
Che  partition  and  length  of  thefe  ratchet-teeth  in  the  bottom 
null  fit  exaflly  with  the  circumference  of  the  wheel  /,  (in  the 
yflem  A  A,  Fig.  i.)  with  this  dire&ion,  that  if  the  lock  be 
tept  by  the  upper moft  tooth  in  the  bottom,  the  operator  can* 
iot  be  mov’d  at  all  $  but  when  by  preffing  down  the  tricker 
1  a  (Fig.  4.)  the  determinator  is  fhov’d  down,  and  is  flopp’d  by 
:be  2d  or  3d  tooth  in  the  bottom,  the  operator  being  likewife 
Irawn  down,  as  far  as  the  determinator  permits,  makes  the 
lop  c  (in  the  fyftem  A  A,  Fig.  1.)  flide  over  one  or  two 
eeth  of  the  lecond  wheel  b  ;  confequently  the  fame  flop  c  mull 
lide  over  9  teeth,  when  the  lock  of  the  dererminator  will 
land  before  the  tenth  tooth  in  the  bottom,  and  the  operator  is 
null’d  down  fo  far.  If  you  have  a  mind  to  apply  thefe  ratchet- 
eeth  on  the  out-fide  of  the  plate  20,  2°,  thar  covers  the  whole, 
f’ou  may  fit  the  lock  to  it  accordingly  :  But  in  this  cafe  the 
covering  plate  mufl  be  well  fattened. 

For  multiplication  and  divifxon,  there  is  properly  in  each 
fyftem  but  one  wheel  likewife  divided  into  ten  ratchet-teeth,  on 
which  is  ri vetted  the  round  plate  /,  on  which  are  engrav’d  the 
lumbers  or  figures.  Thefe  wheels  have  no  occaOon  for  any 
aridge,  but  may  turn  about  a  ftrong  pin  of  flee!,  folder’d  to 
he  bottom.  The  ratchet-wheel  mm  r efts  on  one  fide  upon  the 
leterminator,  and  upon  a  piece  of  brafs  of  the  fame  thick- 
lefs,  to  which  are  faflened  the  flop  n ,  and  the  ipring  p.  Up- 
an  the  operator  is  another  Hop  0,  .with  its  fpring  •  which  flop 
has  a  fmall  arm  at  0,  which  is  check’d  by  a  fmall  flu dd,  to 
binder  the  fpring’s  preffing  the  flop  lower  down  than  it  ought  : 
By  which  contrivance  it  is  fo  order’d,  that  after  the  operator  is 
(lid  down  as  far  as  it  can  go,  in  being  flid  up  again,  the  flop  0 
will  turn  but  one  tooth  of  the  wheel  m  m.  The  round  plate 
l  has  in  its  middle  a  fmall  hollow  axis,  on  which  are  turned 
firft  two  fhoulders,  and  then  a  ferew  :  Thisfcrew  in  the  fyftem 
A  A  is  an  ordinary  one,  winding  from  the  left  to  the  right. 

But  as  each  fyftem  ought  to  have  communication  with  "the 
preceeding  one,  tho’  not  with  that  which  follows  ;  to  this  end 
a  projedting  tooth  of  communication  made  of  fteel  30  is  ri- 
vetted  to  the  upper  plane  of  the  uppermoft  wheel  a*  This 
tooth  mull  be  placed  exactly  on  the  point  of  a  tooth  of  the 
wheel,  and  by  its  revolution  catches  and  turns  every  time  but 
one  tooth  of  the  uppermoft  wheel  of  the  preceeding  fyftem. 
Hiding  ever  the  following  one,  (if  there  bq  any)  without 

Yott  K,  ft0  4  toucldn|. 
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touching  it.  For  this  reafon  the  planes  of  the  brafs  bottoms 
in  all  »he  lyftems  ought  to  incline  a  little.  This  will  bell  ap¬ 
pear  from  the  vertical  feftion,  Fig.  2.  (cut  in  Fig.  i.  in  the  di¬ 
rection  from  5  to  /)  in  which  a  is  the  brafs  bottom,  H  H  the 
wood-bottom,  g  the  operator,  i  the  groove,  /  the  3d  common 
tooth-wheel,  b  the  2d  wheel,  a  the  firft  or  uppermcft  ratchet- 
wheel,  e  the  bridge,  20  the  covering  plate,  and  3°the  tooth  of 
communication.  Ail  thefe  pieces  are  reprelented  of  the  fame 
thickneis  5  but  every  artift  will  eafily  know,  where  to  add  or 
take  off. 

Fig.  5.  fhews  the  plan  and  truedifpofition  of  the  teeth  in  the; 
feveral  uppermoft  wheels  ;  that  is  to  iky,  the  parallel  lines  A  B 
and  C  D  ought  always  to  cut  the  brafs  bottoms  (which  are  like 
one  another  in  length  and  breadth)  length-wife  into  two  equal  I 
parts:  Then  the  perpendicular  interfc&ion  EF  will  deter¬ 
mine  the  centres  a  and  b  of  the  two  wheels  H  and  G.  The 
flop  r  ought  every  time  to  hold  its  wheel  in  fuch  a  manner,, 
that  the  points  of  two  teeth  coincide  with  the  line  A  B  or 
C  D.  The  obliquity  of  the  teeth  is  the  fame  in  both,  with  this 
difference,  however,  that  in  G,  which  is  a  wheel  of  the  fyftem 
A  A  (Fig.  1.)  they  are  cut  in  from  the  left  to  the  right,  but  in 
H.  (  a  wheel  of  the  fyftem  B  B)  from  the  right  to  the  left.  For,, 
making  the  work  mo  e  durable,  the  teeth  are  not  to  be  cut 
out  into  quite  iliarp  points,  but  blunted  a  little,  as  in  the  wheel l 
H.  The  nicety  of  the  whole  machine  chiefly  confifts  in  pla¬ 
cing  the  centre  a  and  b ,  or  (which  amounts  to  the  fame  thing) 
after  having  chofen  the  breadth  of  the  brafs  bottoms  in  deter¬ 
mining  the  diameter  of  the  uppermoft  wheel:  For,  if  that 
fhould  prove  fb  large,  as  that  the  two  wheels  H  and  Gfhouldl 
very  near  touch  each  other  ;  the  tooth  of  communication  will 
be  fhort,  its  operation  will  be  of  a  Imall  force,  and  the  wheels  ! 
themielves  will  require  a  very  great  exa£fnefs,  left  by  turning 
about  the  wheel  H,  and  the  tooth  of  communication  Handing 
in  the  pofition,  as  reprefented  in  Fig.  5.  a  tooth  of  the  wheel  i 
H  may  touch  it,  and  (top  the  motion.  Whereas,  on  the  other 
hano,  luppofing  the  centres  at  the  fame  diftance,  and  the  dia¬ 
meters  oi  both  wheels  lefs,  the  tooth  of  communication  will  be 
onger  :  1  hen  fuch  an  exa&nels  is  not  required  in  the  wheel  3 

yet  more  force  is  neceffary  for  making  the  tooth  of  communica¬ 
tion  lay  hold  the  better.  Furthermore,  it  will  be  well  to  make 
tne  undermoft  common  tooth-wheel  as  laroe  as  you  can. 

From  the  corntrifotion  of  this  firft  fyftem,  with  which  the 
Sfo  5lib  7th,  &c.  entirely  agree,  one  may  eafily  imagine  the 
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id,  4th,  6th ,  8th,  &c.  for  every  thing  there  is  Iikewiie  the 
fame,  only  that  it  is  inverted  :  So  that  what  in  the  firft  ffcands 
on  the  right  hand,  is  in  the  fecond  on  the  left  hand. 

The  plate  for  multiplication  has  on  its  hollow  axis,  as  has 
been  faid  before,  two  fhoulders$  the  lowermoft  of  which  is 
very  linall,  the  ium  of  its  height,  the  thicknefs  of  the  plate  of 
the  wheel  mm,  and  of  the  operator,  muft  amount  to  as  much  as 
anfwers  to  the  height  of  the  bridge  ee .  On  both  ends  of  the 
brafs-bottoms  the  two  pieces  of  brafs  40,  40,  of  the  fame  height, 
are  rivetted  on.  This  being  done,  at  laft  the  covering  plates 
20,  20  is  prepared  and  fcrew’d  on  the  piece  of  brafs  40,  40.  If 
the  machine  be  made  pretty  large,  the  covering  plate  muft  be 
fcrew’d  faft,  not  only  to  the  bridge  ee,  but  likewife  not  far 
from  the  wheel  of  multiplication.  It  muft  be  provided  not 
only  with  round  holes,  thro’  which  are  to  go  the  axis  of  each 
uppermoft  wheel  a,  and  the  hollow  axis  of  the  plate  l ;  but 
it  muft  alfo  have  a  long  Hit,  in  which  the  operator  and  deter¬ 
minator  may  be  mov’d  up  and  down  ;  and  laft  of  all  a  fmall 
window  over  the  plate  of  multiplication,  through  which  the 
figure  or  number  engraved  on  the  plate  may  appear  diftinclly. 
To  the  projecting  lerew  l  of  the  plate  l,  is  fitted  an  handle  f  fy 
joined  to  an  index  in  the  fhape  of  a  Icythe.  1  he  fcrew  in 
the  fyftem  A  A  is  a  common  lerew  5  consequently  tne  round- 
neft  of  the  fcythe  muft  turn  from  the  left  to  the  right  :  But  in 
the  lyftem  B  B,  where  it  ought  to  be  inverted,  like  all  the 
other  parts,  the  fcythe  muft  turn  from  the  right  to  the  left,  as  in 
the  Fig.  The  ufe  of  this  is  to  fhew  which' way  the  wheels 
are  to" be  turned  5  and  the  ferews  are  to  prevent  the  machine’s 
being  hurt  by  unskillful  hands. 

On  the  fide  of  the  determinator,  viz.  on  that  piece  which 
cannot  be  prefs’d  down,  is  alfo  fcrew’d  a  imall  index,  which 
may  be  direded  to  fuch  numbers  or  figures,  as  is  required. 
Thefe  figures  are  to  be  engrav’d  in  the  covering  plate,  accord¬ 
ing  to  the  Fig.  and  the  diftance  depends  on  their  ratchet-teeth 
e  e  (Fig.  4.)  in  the  brais  bottom. 

On  the  axis  of  each  uppermoft  wheel  a  (which  axis  muft 
be  made  fquare,  as  far  as  it  projects  over  the  covering  plate) 
is  fixed  a  thin  round  filver  plate  x  x  (in  the  fy  Items  B  B  and 
C  C)  or  ad  in  Fig.  5.  yet  io  as  it  may  not  rub  againft  the 
covering  plate.  It  has  a  hollow  axis  b  c  (Fig.  3.)  on  which  is 
a  right  or  left  fcrew,  according  to  the  fyftem  it  belongs  to,  and 
a  Imall  (boulder  c .  To  the  lerew  is  icrew’d  the  handle  f  s 
(in  the  lyftems  B  B  and  C  C  Fig.  i.)  which  is  vertically  flat 
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on  the  extremity,  in  order  to  turn  by  it  the  plate  and  wheels. 
The  plate,  as  appears  by  the  Fig.  is  divided  by  three  concentric 
circles  into  two  rings,  in  the  ourermoft  of  which  are  engraved 
the  numbers  for  addition  ;  in  the  innermoft  thole  for  fub- 
iiraffion.  This  plate  only  fhail  hereafter  be  called  the  filver 
plate  5  the  firffc  ring  the  addition-ring :  the  fee ond  ring  the 
lubftra6Hon-ring  :  Moreover  two  indexes  w  and  y  are  ferew’d 
to  the  covering  plate  5  w  fliews  the  numbers  of  the  outermoft 
or  addition-ring,  and  y  thole  of  the  fubltradion-ring.  They 
have  hinges,  that  they  may  be  lifted  up,  and  the  filver  plate 
taken  out  or  put  in  again  :  Their  curvature  lerves  for  a  di¬ 
rection,  which  way  the  plates  ought  to  be  turned.  A  skilful 
artificer  will  be  able  to  give  them  a  neater  and  handfomer 
fhape  than  in  the  draught,  where  the  numbers  are  not  cover’d. 

All  this  being  done,  there  remains  now  the-figures  or  fium- 
bers  to  be  engravVI,  in  the  following  manner  :  Place  each  up- 
permofl  wheel  a  (in  the  fyfletn  A  A)  in  fuch  a  manner,  that 
the  tooth  of  communication  be  ready  to  catch  (as  in  G  Fig.  5.) 
which  may  eafily  be  felt.  Oblerve  m  the  filver  plate,  where 
the  index  vo  points  j  and  there  engrave  the  number  or  figure 
9,  lower  down  in  the  fubftra&ion-ring,  where  the  index  y 
points,  engrave  the  cypher  o.  After  this  divide  both  rings  into 
io  equal  parts,  one  of  which  is  already  defign’d  for  9  in  the 
addition,  and  another  for  o  in  the  fubftra&icn  ting  :  Then 
oolerve  which  way  the  wheel  turns,  if  from  the  right  to  the 
left,  as  in  iyhem  BB:  Then  you  muft  from  the  engraved 
LUU..  er  L9. 10  tnc  addltion-ring,  towards  the  right,  engrave  o 

the  iubftraelmnring  alfo 

n 


next  ;  then  1 


4j  &c.  and  in 


j  T|  •  ,  J  ~  ^  -i  v  t  U 1 L  i  aLllOIr »  IL’g  til  IO 

towards  the  right,  from  the  already  engrav’d  0,  firft  engrkve  o, 

then  0,  7.  tf,  iSc.  in  an  inverted  order.  But  if  the  wheel  turns 

from  the  left  to  the  right,  as  in  the  fvftems  A  A  and  C  C,  you 

engrave  the  numbers  or  figures  in  the  lame  order,  but  from 

the  right  to  the  left,  as  may  be  feen  in  B  B  and  C  C.  Fig.  t. 

tnthermiltip,. cation  wheels  mm  you  muft  conduct  the  index 

V°  the  w!ndou'>  as  it  is  drawn  in  the  fyftem  B  B  ; 

!l„  epf.°n  the  r0llBd  multiplication-plate  under  the 

hv  two  c  I3"  efSlave  npoc  it  the  cypher  or  o;  then  make 

thYis  rino  in?  CUC, SS  a  nng,  uPon  tliis  P^te,  and  divide 
this  ring  into  IO  equal  parts,  and  after  the  0  (already  enerav’d) 

engrave  on  the  numbers,  i,  2,  ,  ,  6  .  o  .  :i  .xh  XXA 

order  as  it  was  done  in  the  addition’  ” 
the  fame  fyftem.  Laft  of  all,  if 


■nng 

vou 


frmm  ^  ft,;  -  ,  W1I>  11  you  in k  nr,  you  may 

4  u  nory  piuivbj  to  note  upon  them  the  numbers  that 


7,  b,  9,  m  the  fame 
of  the  filver  plate  of 
think  hr,  you  may 


ate 
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arc  to  be  calculated  ;  particularly  a  long  fmall  one  on  that  fide 
of  the  flit  of  the  determinator,  where  there  are  no  numbers,  and 
like  wife  two  fhorter  broader  ones,  one  under  the  window  of 
multiplication,  the  other  above  the  filver  plate.  All  this  toge¬ 
ther  compofes  a  machine,  by  the  help  of  which  you  may  per¬ 
form  all  the  four  arithmetical  rules  or  operations.  The  way 
of  working  it  is,  as  follows : 

1.  As  to  addition  :  For  inftance,  if  you  are  to  add  32  and 
59  5  becaufe  the  hindermoft  fyftem  A  A,  in  the  Fig.  which 
ought  to  repreient  the  place  of  units,  is  not  cover’d,  let  us 
take  the  fyftem  B  B  for  the  place  of  units,  and  the  fyftem  G  G 
for  the  place  of  tens  ;  turn  the  filver  plates  x  x  in  thefe  two 
fyftems,  that  the  indexes  w  w  point  to  the  two  numbers  5 
and  9  ;  then  make  the  determinators,  //,  / /,  point  alfo  to  5 
and  2  :  Next  take  one  of  the  two  operators,  for  inftance,  in 
B  B,  and  pull  it  down  as  far  as  you  can,  and  move  it  upwards 
again.  This  done,  the  number  1  in  the  filver  plate  in  B  B  will 
come  by  this  means  under  the  index  w,  and  the  number  6  of 
the  filver  plate  in  the  fyftem  CC  under  its  index  at  the  fame 
time,  which  is  dr,  the  fum  59  and  2.  After  this  move  the 
operator  of  the  lyftem  C  C  alfo  up  and  down,  when  inftead  of 
{>,  9  will  come  under  the  index  5  confer] uently,  you  have  91 
under  the  index’s  w  *wf  which  is  the  lqm  required  of  59  and  32 
added  together.  The  reafion  of  it  is  plain  :  For,  by  pulling 
down  the  operator  of  the  fyftem  B  B  Id  far,  the  flop  c  of  the 
lowermoft  or  common  tooth-wheel  f  ( vide  fyftem  A  A)  will 
Hide  over  two  teeth  of  the  middlemoft  ratchet-wheel  b  ;  and 
by  moving  the  operator  up  again,  the  fame  flop  c  will  turn 
the  two  rate  her- wheels  a  and  b  together,  and  caufe  the  flop 
r  of  the  great  or  uppermoft  wheel  a  to  flide  over  two  teeth  - 
At  the  fame  time  the  tooth  of  communication  30  w  ill  move 
forward  one  tooth  of  the  uppermoft  ratchet-wheel  in  the  fyftem 
C  C  ■  confecjuently,  on  the  filver  plate  in  B  B,  inftead  of  9,  the 
number  1  .5  and  in  lyftem  C  C,  inftead  of  5,  the  number  6  muft 
appear  under  their  indexes  *so  w :  And  fo  tor  the  fame  realort 
having  pulled  up  and  down  the  operator  of  the  fyftem  C  G, 
the  number  6  pointed  to  by  the  index  muft  be  at  laft  changed 


into  9. 


2.  As  to  fubftraflion.  Suppofe  40  the  lum,  from  which  you 
are  to  fubftradl  24  :  Here  you  muft  put  your  fum  40  in  the  fub- 
llraclion-rings ;  that  is  to  fay,  turn  the  cypher  o  in  the  fyftem 
B  B,  and  rhe  number  4  in  the  fyftem  C  C,  under  the  indexes 
y  y%  as  h  represented  in  the  Fig.  Bet  the  determinators  at  24, 


the 
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as  in  addition  3  like  wife  move  the  operators  only  once  up  and 
down,  the  remainder  16  will  appear  under  the  indexes y y. 
As  to  the  reafon  of  this  operation  $  when  you  confider,  that 
the  numbers  in  the  fubftrafhon  rings  are  engrav’d  in  an  in¬ 
verted  order,  as  is  (aid  before,  you  wili  find  chat  it  is  the  fame 
as  in  addition. 

3,  As  to  multiplication  :  For  infiance  3  if  you  are  to  mul¬ 
tiply  43  by  3,  bring  the  o  in  all  your  additiomrmgs  to  the 
indexes,  as  alfo  in  all  your  multiplication  plates  in  the  win¬ 
dows.  Write  down  (which  is  more  particularly  necefiary  if 
the  numbers  be  larger  than  in  this  inftancej  the  multiplicand 
43  upon  the  ivory  plates  near  the  2  determinators  in  the  2 
iyftems  BB  and  CG:  But  you  may  write  the  mukiplicator 
3  only  on  the  ivory  plate  under  the  window  of  the  fyftem  B  B: 
Set  the  determinators  at  43  *  then  move  your  operators  fuc- 
eemvely  as  often  up  and  down,  till  there  appear  in  both  win¬ 
dows  the  number  3,  then  you  will  fee  on  your  addition-rings, 
under  the  indexes,  the  product  129. 

It  is  eafy  to  underhand,  that  as  multiplication  is  nothing 
die  than  a  repeated  addition,  the  machine  does  alfo  perform 
its  operation  by  a  repeated  addition  only  :  For,  the  number  3 
whicn  appears  in  the  window  of  the  fyfiem  B  B,  (hews  how 
many  times  you  have  added  the  number  3,  pointed  by  the 
determinator  to  itfelf,  which,  when  done  3  times,  is  9.  And 
lb  the  fame  number  3,  which  appears  in  the  window  of  the 
fyftem  CG  after  your  operation,  (hews  how  many  times  you 
have  added  the  number  4  to  itfelf  It  is  needlefs  to  obferve, 
that  befides  the  2  fyftems  BB  and  GC,  there  muft  be  fup- 
pos  d  another,  not  exprefs’d  in  the  Fig.  which  will  fhew  the 
number  1  of  the  prodtid  129. 

,  4*  -As  t0  divifion.  If  you  are,  for  inftunce,  to  divide  40 
oy  3  3  let  your  dividend  40  in  the  fubftraflion- rings  under 
//G  *ffiexes  yy*  ?n  tne  fyftem  B  B  and  C  C3  turn  the  indexes 
Jj'>  jf  near  Sne  windows  to  make  o  appear  3  write  your  divi¬ 
sor  near  the  determinator  of  the  fyftem  G  C,  and  let  the  de¬ 
termine  or  at  3  •  pull  the  operator  up  and  dawn,  then  you 
will  have  i  under  the  index y,  and  1  likewife  in  the  window, 
i^y  this  you  fee,  that  you  cannot  work  farther  in  this  fyfiem 

u  Cbecauie  y°L1  cannot  fubfirafi:  3  from  1  :  You  muft, 
t  ere  ore,  go  on,  to  the  other  figure  of  the  dividend,  viz-  o, 
and  in  the  iyitem  BB  fet  the  determinator  again  at  3  :  This 
v.ing  tne  fir  ft  pulling  of  the  operator  up  and  down 

wi  proc  uce  i  in  the  window,  and  7  in  the  fubftra£ticn*ring 

under 


Royal  Society.  127 

* 

Linder  the  index  $  and  the  number  i  which  remain’d  before 
in  the  fyfiem  C  C  will  be  changed  into  o.  Now,  as  7  is 
more  than  3,  you  mull  work  on  accordingly  :  Having  done 
it  twice  more,  you  will  find  that  there  remains  under  the  in¬ 
dex  y  but  i  (which  is  the  numerator  of  your  fradion)  and 
below  in  the  two  windows  the  quotient  13.  When  you  con- 
fider  that  divifion  is  nothing  elfe  but  a  repeated  fubltradion, 
you  will  alfo  eafily  underftand  the  reafon  of  this  operation. 

For  the  clearer  conceiving  the  method  ot  proceeding  with 
this  machine  in  larger  numbers,  M.  Gerften  explains  it  by  the 
2  following  examples. 


E 


B 


D 


F 


Suppofing  there  are  fix  fy.fi  c  ms 
a,  by  d,  e,f$  let  all  the  numbers 
pointed  to  by  the  indexes  ww  be  in  A 
A  B  3  thofe  which  are  to  be  pointed 
to  by  the  determmafors,  in  C  D  3 
and  thofe  which  are  feen  in  the  win-  C 
dows,  inEF.  Firftofall,  you  mull 
turn  all  your  addition-rings  of  the 
filver-platcs,  and  your  multiplication- 
plates  to  o,  viz.  that  under  all  the 
indexes  w  w,  and  in  the  windows  no¬ 
thing  may  appear  but  o:  Write  the  number  3563  near  the 
determinator,  in  the  fyftems  a >  by  cy  d,  and  dired  them  ac¬ 
cordingly  :  The  other  number  58  you  muft  likewife  write 
down,  but  under  the  windows  in  fyftem  a  and  by  as  you  fee 
in  thisfeheme.  Move  the  feveral  operators,  which  are  move- 
able,  fucceffively  as  often  up  and  down,  till  8  appear  below 
in  the  windows,  and  you  will  have  under  the  indexes  above 
28504,  the  produd  of  3  5(53  x  8  :  And  fo  the  numbers  of  the 
machine  will  appear  thus. 
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Next  advance  your  multiplicand 
3563  from  the  right  to  the  left  3 
that  is  to  lay,  place  the  determina- 
tor  in  the  fyftem  b  at  3,  in  c  at  6y  in  ^ 
d  at  5,  in  e  at  3  5  and  reduce  every  E 
number  in  the  windows  to  o,  except 
in  the  fyfiem  a:  As  may  feen  in 
the  following  fcheme. 
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Then  pull  all  the  operators  again 
g  fucceffively  in  by  cy  d  and  e>  up  and 
~  down,  till  5  appeal  in  the  windows 
below,  and  )  ou  will  find  at  lad  un- 
P  der  the  indexes  206654,  the  product 
of  3563  x  58. 
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But  if  you  are  to  divide  again 


rings  under  the  indexes.  In  the 
windows  below  every  figure  mud  be 
.  o,  in  the  lame  manner  as  in  mul¬ 

tiplication  5  and  write  the  divifor  under  the  dividend,  accord* 
ing  to  vulgar  arithmetic,  and  as  in  the  figure  here  annex’d. 

,  ^  you  dheft  the  determinators  in  ey  d}  cyb  to  their  num¬ 
bers,  and  iubftra6l  this  divifor  by  pulling  up  and  down  the 
operators  as  often  as  you  can,  you  will  have  in  the  windows 
m  ey  dy  cyb  every  where  5  *  but  on  the  ill ver- plates  there  will 
remain  28504.  Now  advancing  your  divifor  from  the  left  to 
the  light,  bringing  to  the  windows  in  dy  cy  b  all  the  cyphers 
o,  and  working  as  before,  there  will  at  laft  appear  on  the 
1  ver- pi  ate  5  nothing  at  all,  but  below  in  the  windows  58885 
as  may  be  fcen  in  toe  following  fcheme. 

And  here  you  have  only  this  to 
B  obierve,  that  in  fuch  cafes  you  cut 
pj  off  all  the  hindermoft  figures  or 
numbers  in  E  F,  except  rhat  which 
hands  under  the  firfi  figure  of  the 
divifor  5  what  remains  is  your  quo- 

m ^hat  this  machine  cannot  be  fitted  for  fo 
mulnn^r.  t°n^  numbers,  as  one  would  pleafe  5  becaufe  the 
r  ^VlCa  10n  0  0  niany  fy  ferns  would  require  too  great  a 

Jt  cTcratcr  to  move  fo  many  wheels,  kept  by 

i  p  rings, 
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jrings,  fuppofing  that  all  the  teeth  of  communication  fhould 
uly  carch  ;  M.  Gerflen  awns  that  this  objeblion  is  but  toes 
/ell  grounded  :  However  he  cannot  help  obferving  at  the 
ime  time,  that  this  defedt  can  hardly  be  avoided,  in  any 
rithmetical  machine,  for  performing  all  thofe  operations  of 
delf,  without  the  help  of  the  mind For  there  mull  cer- 
ainly  be  a  particular  fyftem  for  each  place  of  figures,  which 
s  to  communicate  with  the  next;  confequently,  as  the  fyf- 
ems  inercafe  in  number,  the  force,  requifite  to  move  them 
ill,  mutt  likewife  increafe.  Befides,  it  ought  to  be  confi- 
ler’d,  of  what  fize  fuch  a  machine  ought  to  be,  which  might 
erve  for  common  ufe.  M.  Gerften  thinks  few  calculations 
ould  be  requir’d,  for  which  14  or  16  fyftems  might  not  fuf- 
ice.  That  which  he  made  was  of  7  fyftems,  as  has  been 
dready  mention’d  :  The  difpofition  of  it  was  neither  fo  well 
:ontriv’d,  as  he  has  explain’d  it,  nor  were  its  feveral  parts 
o  well  executed,  as  a  good  artificer  might  have  done ;  yet 
hoie  7  fyftems  were  very  eafily  put  in  motion  :  And  if  in  a 
machine  for  14  figures,  made  by  a  fkilful  hand,  it  could  not 
?e  fo  eafily  pra£iicable,  this  defedf,  he  believes,  might  be 
“afiiy  remedied,  by  applying  the  other  hand  in  the  5th  or  tfrh 
yftem  to  the  handle  js%  in  order  to  eafe  and  afiift  the  ope¬ 


rator. 


9/  the  Figure  of  the  Earth  and  the  Variation  of  Gravity  on 
the  Surface  5  by  Mr.  James  Stirling.  Phil.  Tranf.  N°  4-8. 

p.  p8. 

TH  E  centrifugal  force,  arifing  from  the  diurnal  rotation 
of  the  earth,  deprefteth  it  at  the  poles,  and  renders  it 
protuberant  at  the  equator,  as  has  been  lately  advanced  by 
Sir  Jfaac  Newton,  and  long  ago  by  ‘ Polybius ,  according  to 
Strabo  in  the  fecond  book  of  his  Geography  :  But  tho’  it  be 
of  an  oblate  fpheroidical  figure,  yet  the  kind  of  that  fphe- 
roid  has  not  hitherto  been  difeover’d  ;  and  therefore  Mr.  Stir¬ 
ling  fuppofes  it  to  be  the  common  fpheroid,  generated  by  the 
rotation  of  an  ellipfis  about  its  lefter  axis ;  rho*  he  find  by 
computation,  that  it  is  only  nearly,  and  not  accurately  fuch. 
He  likewife  fuppofes  the  denfity  to  be  every  where  the  lame 
from  the  centre  to  the  furface,  and  the  mutual  gravitation  of 
the  particles  towards  one  another  to  decreafo  in  the  duplicate 
ratio  of  their  diftances :  And  then  the  following  rules  will  fol¬ 
low  from  the  nature  of  the  ipheroicL 

Voi .  X,  4  R 
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1.  Let  AD  BE  (Fig.tf.  Plate  V.)  be  the  meridian  of  an 
oblate  ipheroid  j  DE  the  axis  $  A B  the  diameter  of  the 
equator,  and  C  the  centre :  Take  any  point  on  the  furface,. 
as  F,  from  which  draw  F  G  to  the  centre,  F  G,  perpendicu¬ 
lar  to  the  furface  at  F,  meeting  C  B  in  G,  and  F  H  cutting 
the  line  CG$  fo  that  CH  may  be  to  GH  as  3  to  2.  A 
body  at  F  will  gravitate  in  the  direction  FHj  and  that  the 
mean  force  of  gravity  on  the  furface  will  be  to  the  excefs  of 
the  gravity  at  the  pole  above  that  atF,  as  the  mean  diameter, 
multiplied  into  the  fquare  of  the  radius,  is  to  one  fifth  of  the 
difference  of  the  longed:  and  fhorteft  diameters,  multiplied 
into  the  fquare  of  the  co-fine  of  latitude  at  F. 

2.  The  decrement  of  gravity  from  the  pole  to  the  equator 
is  proportional  to  the  fquare  of  the  co-fine  of  latitude  $  or 
which  comes  to  the  fame  thing,  the  increment  of  gravity 
from  the  equator  to  the  pole  is  proportional  to  the  fine  of  la¬ 
titude,  Hitherto  Mr.  Stirling  has  confider’d  the  variation  of 
gravity,  which  arifes  from  the  fpheroidical  figure,  while  it 
does  not  turn  round  its  axis  :  But  if  it  doth,  the  dirc&ion  of 
gravity  will  be  in  the  line  F  G,  perpendicular  to  the  furface  5 
and  its  variation  now  arifiog  both  from  the  figure  and  centri¬ 
fugal  force,  will  be  5  times  greater  than  what  arifes  from  the 
figure  alone  5  as  will  appear  from  the  proportion  of  the  lines 
F  H  and  F  G,  the  former  being  to  the  latter,  as  the  whole 
irorce  of  gravity  at  F,  while  the  fpheroid  is  at  reft,  to  the 

force  with  which  a  body  defeends  at  F,  while  it  turns  round 
its  axis. 


5* 


From  this  laft  article  it  appears,  that  one  fifth  of  the 
variation  of  gravity  is  occafion’d  by  the  figure  of  the  fphe- 
roid,  and  tne  remaining  four  fifths  by  the  centrifugal  force, 
xind  whereas  the  earth  could  not  be  . of  an  oblate  fpheroidical 
figure,  unless  it  turned  round  its  axis  5  nor  could  it  turn 
round  its  axis,  without  putting  on  that  figure  :  The  diminu¬ 
tion  01  gravity  towards  the  equator,  known  by  the  experi- 
ments  with  pendulum’s,  prove  both  the  rotation  and  oblate 
ipneroidical  figure  of  the  earth. 

A'  *  k®  mean  f°rce  of  gravity  on  the  furface  is  to  the  cen» 
‘frugal  force  at  any  point  F,  as  a  re&angle  under  the  radius 
ant  mean  diameter  to  a  rectangle  under  the  co-fine  of  lati- 
tmte,  and  four  fifths  of  the  difference  of  the  longeft  and 

f amctcrs-  And  at  the  equator,  where  the  co-fine  of 
lantjdw  becomes  equal  to  the  radius,  the  mean  force  of  gra- 

i':ty  u  to  the  centrifugal  force,  as  the  mean  diameter  to  four 


fifth# 


I 
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fths  of  the  longeft  and  fhorteft  diameters.  This  article  is 
:>und  from  the  proportion  of  the  lines  F  H  and  G  H  3  the 
□rmer  being  to  the  latter,  as  the  force  of  gravity  to  the  cen~ 
rifugal  force. 

5.  The  proportion  of  the  diameters  of  the  earth  will  be 
ound  in  the  following  manner.  The  moon  revolves  about  the 
arth  in  27d  7^  43',  or  in  39343  minutes  3  and  her  mean 
iftance  is  about  59  •§■  iemidiameiers  of  the  earth,  according 
ofDe  la  Hire's  and  Flatnftead’s  tables,  but  near  6 o  \  ferni- 
'iameters  by  Halley's.  Mr.  Stirlings  therefore,  takes  60  for 
he  mean  diftance,  till  it  bp  better  known:  Then  according 
o  the  nature  of  gravity,  as  the  cube  of  the  moon  s  alliance 
0  the  femidiameter  of  the  earth,  or  as  216000  to  unity,  fo  is 
547870000,  the  fquare  of  the  periodic  time  of  the  moon  tp 
11 66,  rhe  fquare  of  the  number  of  minutes,  in  which  ano- 
her  moon  would  revolve  about  the  earth  at  the  diftance  of 
ts  femidiameter  :  And  as  this  laft  number  to  206209(5",  the 
quare  of  1436,  the  number  of  minutes  in  a  fidereal  day,  fo 
s  unity  to  287.7  5  which  would  Ihew  the  proportion  of  the 
:entrifugal  force  at  the  equator  to  the  mean  force  of  gravity 
'by  Carol.  2.  Prop.  4.  lib.  1.  Princip .  Newton.)  were  it  not 
Per  the  action  of  the  fun  on  the  moon  :  Therefore  (by 
Carol  17.  Prop.  66.  lib.  1.  Princip.)  as  the  fquare  of  the  fide- 
real  year  to  the  fquare  of  the  periodic  time  of  the  moon, 
that  is,  as  179  to  unity,  fo  is  287.7  to  1.6 9  which  being  added 
.0  287.7,  makes  289.3.  Anc*  therefore  as  unity  to  289  (neg¬ 
lecting  the  fraction  which  is  uncertain)  fo  is  the  centrifugal 
force  at  the  equator  to  the  mean  force  of  gravity  on  the  fur- 
face.  And  thence  (by  article  4.)  as  289  to  J,  fo  is  the  mean 
diameter  to  the  difference  of  the  longeft  and  fhorteft :  And 
therefore,  as  the  axis  is  to  the  equatorial  diameter  3  fo  is 
2307  to  25173  or  in  fmaller  numbers,  as  231  10232,  the 
fame  as  Sir  jf a  ac  Newton  found  in  a  different  manner:  For, 
be  makes  it  as  230  to  231  5  and  as  230  to  2315  fo  is  231  to 
232.004. 

6.  In  the  fame  manner  the  proportion  of  the  diameters  of 
any  planet  may  be  found,  it  it  have  a  iafellite  :  For  inftance, 
in  Jupiter ,  he  turps  about  his  axis  in  911  56',  or  in  5 96  mi¬ 
nutes  :  And  his  third  fatellite  revolves  about  him  in  yd  3h  42' 
36",  or  in  10302 .6  minutes,  at  the  diftance  of  15.141  of  his 
femidiameters.  Therefore,  as  the  cube  of  15.141  to  unity , 
fo  is  the  fquare  of  10302.6  to  30579*  the  fquare  of  the  num¬ 
ber  of  minutes,  in  which  a  fatellite  would  revolve  about  him 
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at  the  diftance  of  his  femidiameter.  And  as  this  laft  number 
Is  to  35521 6%  the  fquare  of  596,  fo  is  unity  to  11  *§,  or  the 
centrifugal  force  at  his  equator  to  the  mean  force  of  gravity  * 
on  his  fur  face.  There  is  no  need  of  correcting  this  number, 
ias  in  the  former  article  5  becailfe  the  periodic  tune  of  Jupiter 
round  the  fun  is  vaftly  greater  than  that  of  his  third  fatellite 
round  Him.  Mr.  Stirling  has  chofe  the  third  fatellite  before 
any  of  the  reft  5  becaufe  its  greateft  elongation  was  obferved 
by  Dr.  ‘Pound ,  with  a  micrometer  adapted  to  a  telefcope  123 : 
foot  long  5  and  he  alfo  took  the  diameter  of  Jupiter  by  the 
tranfit  of  the  fatellite,  which  is  a  much  more  exaff  way  than 
with  a  micrometer.  But  as  the  planes  of  Jupiter's  fatellites 
almoft  coincide  with  the  plane  of  his  equator,  the  diameter, 
determin’d  by  the  tranfit  of  the  fatellite,  is  his  greateft  3 
and  the  diftance  of  the  fatellite,  which  ought  to  have  been 
given  in  his  mean  diameters,  is  aftigned  in  his  greateft  :  For  t 
which  reafon  the  force  of  gravity,  already  found,  mu  ft  be: 
augmented  in  the  triplicate  ratio  of  his  greateft  diameter  to 
his  mean  one  j  that  is,  if  a  reprpfent  the  mean  diameter,  and 
J  the  c  inference  of  the  Jongeif  and  fhorteft,  in  the  proportion 
of  2  a  -}- 3  d  to  2  a  very  nearly.  Hence,  as  the  centrifugal 
uorce  at  his  equator,  to  the  mean  force  of  gravity  on  his  fur- 

sace,  fo  is  unity  to  ii|x  -  -  HU  j.  And  (fay  art.  4.) 
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H-  2,7 9  dd ;  which  makes  a  to  d,  as  ro8  to  ro  :  And  thence 
fme  axis  is  to  the  equatorial  diameter,  as  108—5  to  108  *4-  5, 
or  as  103  to  113.5  that  is,  as  12  to  13^3  which  accurately 
^grees  with  the  obfervations  both  of  Dr.  Pound  and  Mr.  cBral 
tnao&  with  Huygens  s  long  telefcope  3  the  former  making 

U  3f  *r  *3  5  anc^  *Ke  ^atter  as  2 5  to  27,  which  is  very 
f^ar  y  L  e  :anJ5’  this  theory  agree  fo  well  with  ob¬ 

servations  in  Jupiter ,  there  is  no  doubt  but  it  will  be  mort 

equal ’ty1  ’  C  earth,  whole  diameters  are  much  nearer  tc 

o?.  By  experiments  made  at  Jamaica  (vide  PJoih  Fran/ 
t  -  n  ^ai.  *8*  with  a  very  curious  clock,  contriv’d 

?  Was  foUnd  that  the  London  pendulum  went 
$Z  Z  ,  Ky  4  6  Jn  8  fiaerea>  ^y,  than  J Lo„dor,.  fi„l 


i  and  therefore 


»or  the  lengthening  of  the  pendulum  b 
lt  wairjfetftrded  only  T  57 if  by  the  deert 
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ment  of  gravity.  So  that  while  a  pendulum  at  London ■ 
makes  86164  vibrations,  the  number  of  leconds  in  a  hdereal 
day,  the  lame  at  Jamaica  does  only  give  86047  vibrations. 
Therefore  the  force  of  gravity  at  London  is  to  that  in  the  la¬ 
titude  of  18  degrees,  as  the  fquare  of  86164  to  the  lquare  of 
86047  5  that  is,  very  nearly  as  1106  to  1103.  And  (by  ar¬ 
ticle  1,2,)  if  a  denote  the  mean  diameter  of  the  earth,  d  the 

C  C  d 

difference  of  the  greateft  and  fmalleft  a - —  will  denote 


r  r 


the  force  of  gravity  in  general  in  any  latitude,  whole  cofine  is 
to  the  radius  as  c  to  r  :  W  here  if  in  the  place  of  c  there  be 
lubftituted  rhe  coiines  of  510  32'  and  180  5  that  is  of  the  la¬ 
titudes  of  London  and  Jamaica ,  we  fhajl  have  the  for ce  of 
gravity  at  the  former  to  that  at  the  latter,  as  a  • — 1 3 8 7  d  to 

a — (9045  d  3  that  is,  as  no 6  to  1103.  Whence  the  mean 
diameter  of  the  earth  will  be  to  the  difference  of  the  axis  and 
^quatoreal  diameter,  as  19  r  to  13  and  thence  (by  article  4.) 
as  the  mean  gravity  on  the  furface  to  the  centrifugal  force  at 
the  equator,  lb  is  191  to  f,  or  lo  is  239  to  unity.  In  order 
£0  fhew  that  this  cannot  be,  Mr.  Sterling  obferves,  that  when 
the  moon’s  cl  i  da  nee  was  fuppoled  60  lemi-diameters  of  the 
earth  (as  in  art.  5.)  it  was  found  that  the  mean  force  of  gravity 
was  to  the  centrifugal  force  at  the  equator,  as  289  to  1.  But 
if  the  proportion  now  found  be  true,  rhe  moon’s  di dance  at  60 
femi-diameters  mud  be  augmented  in  the  fubtriplicate  ratio 
of  289  to  239  3  and  then  it  will  become  64  lemi-diameters. 
In  like  manner,  if  we  compute  the  ratio  of  the  mean  force  of 
gravity  to  the  centrifugal  force,  by  prefuppofing  the  magnitude 
of  the  earth,  as  Sir  If aac  Newton  and  M.  Huygens,  did,  we 
mud  fuppofe  a  degree  to  be  upwards  of  80  Englifi  miles  to 
bring  it  out  23.  91.  Now  whereas  if  is  certain  that  the 
tdidance  of  the  moon  is  about  60  lemi-diameters  of  the  earth, 
and  that  a  degree  is  lefs  than  70  Englijh  miles  ;  therefore  the 
conclusion,  which  ieems  to  follow  from  the  Jamaica  experi¬ 
ment,  cannot  be  allow’d  to  be  true.  And  the  experiments 
made  by  Richer ,  in  the  illand  of  Cayenne ,  wou’d  dill  make 
a  greater  difference  betwixt  the  diameters  of  the  earth,  than 
thole  made  in  Jamaica  :  And  the  lengths  of  rhe  ‘Paris 
and  London  pendulums,  compared  together,  would  make  it 
greater  than  iji  part  of  the  whole,  as  it  was  found  in  arti¬ 
cle  5. 


8.  From  all  the  experiments  made  with  pendulums,  it  ap¬ 
pears,  that  the  theory  makes  them  longer  in  iflands,  than  they 
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are  found  in  fa£L  The  London  pendulum  fhould  be  longer, 
when  compared  to  the  (Parh  one,  than  it  really  is:  The  Ja¬ 
maica  pendulum  when  compar’d  to  the  London  one,  which  vi¬ 
brates  in  a  greater  ifland,  fhould  be  longer  than  is  found  by 
experience  ;  and  the  pendulum  in  Cayenne  (a  fmaller  ifland 
than  Jamaica )  fhould  dill  be  longer.  This  defe$  of  gravity 
in  iflands  is  very  probably  occafioned  by  the  vicinity  of  a  great 
quantity  of  water,  which  being  ipecifically  lighter  'than  land, 
attracts  lefs  in  proportion  to  its  bulk.  And  Mr.  Stirling  finds 
by  computation  that  the  odds  in  the  pendulums  betwixt  theory 
and  practice  is  not  greater  than  what  may  be  accounted  for 
on  that  iuppbfition.  He  alfo  obferves,  that  tho’ the  matter  of 
the  earth  were  entirely  uniform,  yet  the  hypothecs  of  its  being 
a  true  fpheroid  is  not  near  enough  the  truth  to  give  the  num¬ 
ber  of  vibrations,  which  a  pendulum  makes  in  24  hours. 
And  fuppofe  the  true  figure  were  known,  the  inequalities  of 
mountains  and  valleys,  land  and  water,  heat  and  cold,  would 
never  allow  theory  and  experiments  to  agree.  But  after  the 
French  Gentlemen,  who  are  now  about  meafuring  a  degree, 
and  making  experiments  with  pendulums  in  the  north  and  fouth, 
fliall  have  finifhed  their  defign,  we  may  expeci  new  light  in 
this  matter.  >  ~ 


Of  the ?  Mexican  filtre  Stone  ;  by  Dr.  Abraham  Vater.  Phil. 
1.  rani.  N0  458.  p.  106".  Tranfiated  from  the  Latin. 

This  stone  has  got  the  name  filtre  from  its  porofity, 
whereby  it  lets  liquors  pafs  thro’  it  $  and  for  this  reafon  pots 
and  mortars  are  made  from  larger  pieces  of  it,  to  ftrain  liquors, 
particularly  water  to  drink:  For,  it  is  thought,  that  the 
water  fltred  thro’  this  ftone  is  thereby  freed  from  all  its  impu¬ 
rities,  and  becomes  clearer  and  purer,  and  more  wholfome. 
Phis  is  the  reafon  that  thefe  ftones  are  highly  valued  in  fapan^ 
and  fold  at  the  price  of  gold,  becaufe  rhe  Japanefe ,  who  know 
nothing  of  the  ftone  or  any  other  diforder  in  the  kidneys,  and 
who  prefer  health  far  before  all  other  bleffings,  are  of  opinion, 
that  thefe  petrified  fungi  have  the  power  of  prolonging  life, 
as  may  be  ieen  in  hiftoria  filtri ,  lapidis  in  Valentini  Muf. 
Mufeor.  lib.  1.  cap.  22:  For,  this  fpecies  of  fungus,  as  re- 
i  a  ted  in  loc.  citat.  grows  on  the  rocks  in  fome  places  of  the 
Guipb  of  Mexico,  about  too  elns  under  water,  and  fponta- 
neoufly  hardens  and  petrifies  in  the  air.  Dr.  Vater  will  not 
take  upon  him  to  determine  the  origin  of  the  filtre  ftone,  nor 
manner  of  its  growth,  tho’  both  appears  to  be  very  lulpicious, 
and  invented  purely  to  prevent  its  being  thought  a  common 

ftone. 
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ft  one.  For,  Lent  Hi  us  ■>  in  ephemer.  German-  cent.  III.  Obf 
176,  writes  that  there  are  veffels  made  of  two  kinds  of  it  ,  ooe 
of  a  dark  grey  colour  like  the  lapis  SciJJilis  from  Canada ,  a 
province  in  America ,  and  fold  at  a  dearer  rate  5  and  others  of 
a  tophaceous  colour,  and  of  the  growth  of  Italy.  Nay,  ac¬ 
cording  to  LeClerc  in  his  phyfics,  as  appears  by  a  note  an¬ 
nexed,  it  is  likewife  dug  up  in  the  bifhoprick  ot  Liege ,  and 
of  great  ufe  in  Holland  :  Dr.  Ehrhart  of  Mermingen ,  pre¬ 
ferred  Dr.  Vater  with  a  choice  collection  of  foibles,  among 
which  was  a  tophos  peculiarly  porous,  found  abou t  Memtnin gen y 
and  which,  as  he  allured  him,  would  drongly  imbibe  water, 
whatever  part  of  it  was  immers’d  therein  :  For,  no  fooner  is 
the  furface  of  the  water  touch’d  by  it,  but  by  the  prefifure  of 
the  atmofphere,  the  water  alcends,  and  is  carried  quite  thro’ 
its  porous  fubftance,  as  we  find  by  experience,  in  fugar,  fait, 
filtring  paper  and  fponge,  And,  this  immediately  fuggeited 
the  hint,  whether  it  might  not  be  made  ule  of  indead  of  the 
Mexican  filtre  to  drain  water.  In  order  to  try  this,  he  made 
a  hollow  in  a  little  bit  of  it,  and  upon  pouring  water 
therein,  he  faw  it  drain  very  fad  thro’  its  pores.  He  there¬ 
fore  propofed  to  try  the  fame  thing  with  other  tophi  and 
dones  5  and  with  this  defign  betook  the  tophaceous  tubes  of 
odeocolla,  and  dopping  one  extremity,  he  poured  water  thereon  j 
and  it  tranfuded  very  fad  thro’  its  porous  fubdance.  He  more¬ 
over  recolle&ed  that  he  had  a  fponge  for  feveral  years,  which 
when  he  lived  at  the  Caroline  bath,  he  had  put  in  a  pipe  that 
convey’d  the  hot  waters,  and  by  this  means  the  fponge  being  in- 
crudated  with  the  ochre,  which  the  hot  waters  carry  along  with 
them  anddepofite  in  their  paffage,  degenerated  into  a  tophus  : 
He  made  a  pit  in  the  fponge,  and  fill’d  it  with  water, 
and  it  ran  very  fad  through  it.  Upon  this  he  refolv’d  to  make 
trial  with  a  tophus  of  the  hot  bath,  of  which  he  had  a  pretry 
large  piece  5  and  for  this  purpofe  he  gave  it  a  done-cutter  to 
hollow  into  a  mortar,  to  fee  whether  the  water  would  pad  thro* 
that  denfe  and  folid  done:  And  it  anfwer’d  his  expe&ation  r 
For,  upon  pouring  water  therein  it  drain’d  through  in  the 
fame  manner  as  through  the  Mexican  filtre  and  other  tophi  j  but 
by  realbn  of  the  denfify  of  the  done,  flower  than  through  more 
porous  ftones.  The  Dr.  was  pleaied  that  he  had  by  this  expe¬ 
riment  ddcover’d  forhething  that  might  contribute  to  illu- 
drate  the  generation  of  the  Mexican  filtre  under  water  :  For, 
fince  the  tophus  of  the  hot  baths  is  generated  from  the  water 
depofinng  its  ochrej  in  flowing  thro’  the  pipes,  and  is  infenfibly 

cog- 
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concreted  5  he  thought  in  like  manner  that  the  Tea  beating  upon 
the  rocks  depofits  faline  earthy  particles,  from  whole  fucceffive 
concretion  this  ftone  is  generated,  and  rather  grows  on  the 
rocks,  than  like  rock-mufhrooms,  (prings  from  them  $  but  lince 
the  origin  of  this  ftone ,  as  has  been  (hewn  above,  is  very 
doubtful,  and  it  does  not  manifeftly  appear,  whether  it  be  taken 
from  the  bottom  of  the  fea,  or  rather  dug  out  of  the  earth, 
the  Dr.  will  not  take  upon  him  to  determine  any  thing  about 
it :  Bat  coofidering  the  remarkable  denfity  of  the  hot  bath 
tophus ,  thro'  which  notwithstanding  water  filtrates,  he  had  a 
mind  to  try  rhe  fame  experiment  with  the  common  ftone  made 
ufe  of  in  building.  The  fuccels  anfwer’d  expectation  :  For,,  a 
mortar  made  of  fuch  ftone  lerved  inftead  of  the  Mexican  fibre, 
the  water  (training  equally  clear  thro’  both.  The  water  (train¬ 
ed  in  this  manner  acquir’d  at  firft  an  earthly  tafte,  which  yet 
upon  repeated  filtration  it  loft  ;  as  Lentilius  in  loc.  fupra  citato 
©bferv’d  of  the  ftone  fibre :  There  is  likewife  ho  doubt,  but 
that  ether  (tones  have  the  fame  effeft  >  becauffi  the  hardeft 
and  moft  folid  flint  (tones,  with  which  ftreets  are  paved,  im¬ 
bibe  water,  as  we  obferve  in  rainy  weather  :  Yet  it  is  evident 
to  any  one,  that  the  more  folid  and  denfe  the  (tones  are,  and 
the  narrower  their  pores,  the  water  pour’d  on  them  will  the 
more  difficultly  and  flowly  pervade  rhem  : 

But  now  we  come  to  the  virtue  afenbed  to  this  (tone  fibre* 
as  that  water  (trained  thro’  it  is  freed  from  all  its  impurities  : 
For,  thus  we  read  in  the  above  cited  hiftory  in  Valentini  mu- 
feo >  that  water  fibred  thro’  it,  tho’  very  clear  when  pour’d! 
therein,  yet  always  depofites  fome  little  imperceptible  dregs, 
and  becomes  fenfibly  lighter,  purer,  and  more  wholefome  ; 
nay  keeps  a  much  longer  time  without  turning  mufty.  Were 
this  the  caie,  and  could  water  be  freed  by  this  means  fironi 
all  hetei ogeneous  particles,  Inch  fibres  would  defervedly  be 
very  valuable  :  For,  what  conduces  more  to  health  than  pure 
water  in  meat  and  drink.  And  yet  vail  trafts  of  the  earth 
are  deprived  of  this  blefltng,  where  they  have  none,  but 
what  is  brack  ifh,  nitrous,  vitriolic  and  aluminous,  and  im¬ 
ps  egnated  with  other  mineral  particles,  which  may  occafion 
(everal  d\  cafes.  It  feems  entirely  probable  that  water, 
(tram  d  thro  inch  (tone-fibres,  depofites  thefe  impurities; 
becaule  we  fee  and  experience  confirms  it,  that  fprmgs  bub- 
bling  up  in  iandy,  gravelly  places,  and  (training  thro’ fuch  a 
bottom,  are  much  more  limpid  and  pure  than  other  fpnngs : 
Bm  the  purity  ol  thefe  waters  is  not  owing  to  their  filtrating. 

thio* 
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hro’  the  fand  and  gravel  and  depofiting  their  impurities 
herein,  but  rather  to  their  carrying  none  along  with  them  : 
For,  it  is  verified  by  chemical  experiments,  that  not  only 
falts,  but  likewife  by  means  thereof  other  heterogeneous, 
earthy,  fulphureous,  and  mineral  particles,  diffolv’d  in  the 
waters,  and  clofely  united  with  them,  can  by  no  means  be 
feparated  from  them  by  filtration  :  For,  we  obferve  that  the 
mod:  folid  minerals,  as  mercury,  antimony,  lead  and  other 
minerals  diffolved,  pals  thro’  the  pores  of  a  paper  fibre,  and 
are  afterwards  feparated  by  precipitation  from  the  waters, 
and  by  repeated  filtration  remain  in  the  fibre :  But,  it  may 
be  objected  that  a  coarle  and  denfe  bone  fibre  is  of  greater 
efficacy  in  this  cafe  than  a  paper  one  :  Yet  the  contrary  ap¬ 
pears  from  the  waters  that  exfudate  and  diftil  from  mines  and 
fubterraneous  cavities,  which  immediately  petrify,  whence 
arifes  the  balafhtes  From  this  alone  it  appears,  of  what 
little  ufe  the  mod:  folid  bones,  and  confequently,  bone  fibres 
are,  to  depurate  water,  and  feparate  the  faline  earthy  and 
mineral  impurities,  diffolv’d  therein.  Yet  the  Dr.  does  not 
deny,  but  that  muddy  and  flimy  waters  may  by  braining 
thro’  fuch  bones  become  clear  and  pellucid  ;  becaufe  thefe 
impurities  do  not  diffblve  in  the  water  or  intimately  incorpo¬ 
rate  therewith,  but  only  float  therein.  But  befides  thefe,  no 
other  waters  can  by  any  means  become  purer,  as  he  learned 
from  repeated  experiments,  both  with  the  fibre  from  Hoi - 
land ,  and  with  thofe  made  from  the  tophus  of  the  Caroline 
hot  baths  and  common  bone,  on  feveral  kinds  of  river  and 
fpring  water  5  and  with  an  hygrometer  examining  their  weight 
both  before  and  after  filtration,  he  found  little  or  no  diffe¬ 
rence.  How  happy,  therefore,  are  the  countries,  to  whom  a 
kind  providence  has  given  limpid  and  wholefome  fprings  of 
water,  that  require  no  fuch  fibres.  But  fuch  as  are  deprived 
of  this  bleffing,  can  do  no  better  than  ufe  rain-water,  as  be¬ 
ing  by  dibillation  freed  of  all  its  impurities  ;  and  confe¬ 
quently  the  pureb  and  mob  defecated. 

9  <• 

A  Halo  obferved  at  Rome  Aug.  i  i.  1732  5  by  S.  De  Revillas. 

Phil.  Tranf.  N°  438.  p.  118.  Tr  an  flat  ed  from  the  Latin. 

FROM  3  o'clock  in  the  forenoon  till  2  in  the  afternoon  a 
Ample  halo,  every  way  defined,  and  exactly  circular, 
was  oblerv’d  to  furround  the  fun  in  its  pole;  its  breadth 
feem’d  to  equal  the  apparent  diameter  of  the  lun ;  the  inner- 
mob  colour  was  red,  the  reb  pretty  dilute,  and  analogous  ta 
Vox,.  X.  4  S  thofe 
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thofe  obferved  in  the  rainbow,  but  terminating  in  a  whitifh 
brightnefs,  and  iomewhat  changed  about  noon.  Tho’  the 
fky'was  ferene,  it  was  tinged  with  a  thin  darknefs,  a  north 
wind  blowing  very  gently.  Afterwards  the  darknefs  conden- 
fed  into  whitifh  little  clouds,  while  the  halo  vanifh’d,  whole 
diameter  meafur’d  from  the  innermoit  edge  of  the  zone  45 
degrees. 

The  height  of  the  barometer  the  fame  day  was,  as  fol¬ 
lows  5 


At  4  o’clock  in  the  forenoon  — 

27. 

it  (Paris  inches 

.At  noon  —  — 

27* 

10  i 

A-t  2  in  the  afternoon  — 

27. 

10  j. 

An  Account  of  an  ancient  Date  found  at  Widgel-hall  in 
Hertfordlhire  3  by  Mr.  John  Cope.  Phil.  Tranf.  N°  439* 
p.  119. 

FIG.  r.  Plate  ¥1.  reprefents  an  ancient  chimney-piece  (as 
Mr.  Cope  was  informed)  difcoverd  on  pulling  down  part 
o i  Widgel-hall  in  Hertfordfnire :  There  is  cut  upon  it  a  date, 
partly  exprefs’d  in  Roman  numerals,  and  partly  in  Indian 
figures  5  which  is  the  earlieft  infiance  he  has  met  with  of  the 
Indian  figures  being  ufed  in  England,  viz.  B.  id,  or  ioidj 
that  at  Colchefter  being  An.  1090.  vide  Rhil.  ‘tranf.  N°  z66. 
The  carving  is  very  fair,  the  letter  33  and  the  figures  project 
out  above  j  of  an  inch.  The  whole  chimney  piece  is  of 
EngUJh  oak-plank  3  and  was  very  firm,  tho’  718  years  old, 
;ind  never  painted  over  5  it  is  4  foot  5  inches  and  j-  long: 
X  he  part  under  the  figures  id  was  broken  off  in  taking  it 
down  ip  Aug.  1733,  when  the  houfe  was  on  fire. 


Remarks  on  the  af or  of  aid  ancient  Date,  found  on  an  Oaken 
idank  at  Widgel  hall  near  Buntingford  in  Hertfordlhire,, 
now  prefer  Rd  in  the  Mu  fa*  urn  of  the  Royal  Society  ;  by 
utir.  John  Ward.  Phil.  Tranl.  439.  p.  120. 


apt  P  R  I Z  4,  17  34,  a  curious  draught  of  an  ancient  date, 
_ ,  fff  ^  m  an  paken:plank  at  Widgel-hall ,  the  feat  of 
r.  G nip  on,  was  laid  before  the  Royal  Society ,  as  the  mod: 
ear  y  of  our  common  figures,  ufually  call’d  Arabian , 

wmch  had  ever  been  obferv’d  in  England,  [t  was  read  m  id 
2il'd  10  expreis  the  year  ioid  :  the  3ft  being  taken  for 

^  nWrKI)/UniLra]’-  an^,t^e  for  Arabian  figures. 

»  *  u  AS  ,  ^  in  1083  communicated  to  the  Royal  Society 

m  drauS  u  *  matte  tre.e,  iomewhat  like  this,  which  he 
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'aw  at  the  parfonage  houfe  at  Helmdon  in  Northamptonjhire . 
The  date,  which  was  likewife  carv’d  in  mix’d  chambers  ex- 
prefs’d  the  year  B  133,  as  the  Dr.  read  it :  This  being  the 
oldeft  monument  of  that  fort,  which  had  then  been  difco- 
ver’d  among  us,  was  firft  pubhfh’d  in  Phil.  Wranf.  N°  154, 
and  afterwards  in  the  Dr’s  Algebra ,  cap.  4 ./>.  14. 

An.  1700,  another  draught  of  a  date  a t  Colcheftery  which 
had  been  fent  to  Dr.  Wallis  by  Mr.  Lvffkin  (who  copied  it 
from  the  under  cell  of  a  wooden  window,  and  read  the 
figures  1090,  being  all  Arabian)  was  likewife  publiih’din 
the  Phil.  ‘ Iranf.  N°  2 66,  as  more  ancient  than  the  former. 

None  earlier  than  tnefe  2  laft  had  hitherto  appear’d,  till 
that  from  Widgel-hall :  Upon  the  fight  of  which  Mr*  Ward 
thought  the  reading  given  to  it  look’d  very  plaufibie.  The 
mixt  chara&ers  were  no  juft  objeffion,  which  Dr.  Wallis  had 
iccounted  for  in  the  Helmdon  date  Phil.  Pranj \  N°  2^,  and 
Mr.  Ward  himfelf  obferved  in  fame  manufcnpts :  But  ftili 
3ne  difficulty  feemed  to  remain,  which  was  the  want  of  forne 
ffiaraffer  in  the  place  of  hundreds :  And  therefore,  foon 
after  going  into  HertfordJhirey  he  took  that  opportunity  to 
wait  upon  Mr.  Gulfton ,  in  order  to  fee  the  original,  which  was 
ome  time  after  prefented  to  the  Royal  Society ,  together  with 
1  letter  giving  an  account  of  the  antiquity  of  the  building  in 
wnich  it  flood.  And  as  that  letter  may  afford  forne  light  to 
:he  enquiry  about  the  date  cut  in  the  plank,  it  is  as  follows. 

Part  of  a  letter  from  Francis  Giiljlen  Efq  5  to  Mr.  John 
Ward. 


Sir , 

1  can  give  you  no  further  account  of  the  antiquity  of  the 
building,  than  that  in  general  it  was  efteemed  ancient. 
Before  the  houfe  was  burnt,  on  the  timbers  there  were  feve- 
ral  old  coats  of  arms  3  forne  we  look’d  on  as  belonging  to 
the  family  of  the  Scalers ,  who  were  poffefTors  of  IVidcli- 
hale  with  other  eftates Joon  after  the  conqueft. 

“  Widdihale  in  Herrfordjhire  m  the  time  of  the  Conque¬ 
ror  was  parcel  of  the  eftate  of  liar  dev  in  de  Scalers ,  as  ap¬ 
pears  by  ‘Domefdeihock ,  fol.  141.  It  continued  in  that 
family  for  ieveral  generations,  till  it  came  to  Anthony 
Widvile ,  by  the  marriage  of  the  daughter  and  heir  of 
Scalers.  But  when  he  would  not  comply  with  Richard  IIL 
to  deftroy  the  young  Princes,  all  his  lands  were  foiled,  and 
the  Manor  continued  in  the  Crown,  nil  Henry  the  VUl 

granted 


Q 
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*«  aranted  it  to  George  Canon  and  John  Gill :  George  Gill , 

4<  The  fon  of  John,  marrying  the  daughter  of  George  Canon , 

4<  obtain’d  the  whole.  In  this  family  it  continu’d  till  the  be¬ 
lt  ginning  of  the  reign  of  James  I.  when  it  was  fold  to  John 
«  Gouljfon  Efq  $  whole  defendants  now  hold  it.  vide  Sir 
«  Henry  Ch aunty's  hijl .  and  antiquit .  of  Hertfordjhire , 

“  p.  hi.” 

‘  The  houfe  of  Widdihale,  probably,  might  have  been  of 

*  greater  antiquity,  and  I  believe  really  was :  For,  at  the 
<  time  of  the  conqueft  it  was  in  the  pofTeftion  of  a  confider- 

*  able  follower  of  Harold. 

c  The  piece  of  timber  I  fend  you  was  the  top  of  a  door- 
4  way,  in  a  timber-built  houfe,  and  plaifter’d  over  with  mor- 
4  tar.  From  the  date  on  the  plaifter’d  wall,  the  door  had  not 

*  been  us’d  at  leaft  544  years :  For,  on  the  outfide  was 
4  plainly  to  be  leen  the  date  1390.  Part  of  the  room  this 
4  was  found  in  was  burnt  too  much  to  repair  again  :  And  in 

■  4  taking  down  the  burnt  timbers,  'being  prelent  myfelf,  I  ac- 
4  cidentally  faw  it,  and  obferving  the  date,  thought  it  a  cu- 
4  riofity,  that  might  give  to  the  curious  fome  fpeculation.’ 

1  am,  &c. 

*  Wood-bridge  in  Suffolk 

4  J*l0  the  M)  * 734-’ 

Francis  G  ul ft  on. 

Upon  confidering  the  cbara&ers  on  this  plank,  and  thofe  of 
the  other  2  dates  mention’d  above,  together  with  the  accounts 
given  by  learned  men  of  the  time,  when  the  Arabian  figures 
were  firli  introduced  into  thefe  parts  of  the  world,  and  the 
various  forms  they  have  fince  receiv’d,  as  reprefemed  in 
I ig.  2.  Mr.  II ard  was  at  laft  fatisfied,  that  none  of  thefe  3 
dates  prove  they  were  ever  us’d  among  us,  in  lefs  than  100 
years  after  the  reading  given  to  the  lateft  of  them.  And  the 
reafons  which  led  him  into  this  opinion,  he  now  begs  leave 

to  offer,  after  having  firft  briefly  enquir’d  into  their  origin 
and  antiquity. 

Moil  writers,  who  have  treated  of  the  rife  of  thefe  figures 
have  thought  that  tney  came  firft  from  the  Ferftans  or  Indians 
to  the  Arabians  ,  and  from  them  to  the  Moors  $  and  fo  to  th$ 

*  ffftftiards,  from  whom  the  other  Europeans  receiv’d  them. 
This  was  the  opinion  of  John  Gerard  VoJJius,  de  Natura  art, 
lib.  3.  cap.  8.  §  6.  Mr  .John  Greaves  de  flglis  Arabum  &  Per- 
Jaium  aftionom.  p.  2.  where  the  form  of  them  may  be  ieen. 

Bifhop 
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Bifhop  Beveridge,  Arithmet.  Chronology  lib.  1.  cap.  5.  Dr.  Wal¬ 
lis,  de  Algebra  cap.  3.  p.  10.  and  many  others.  And  the 
Arabians  themfelves  own"  they  had  them  from  the  Indians  5 
as  both  Dr.  Wallis  ibid.  p.  9,  and  Mr.  Greaves ,  de  figlis  Ara- 
bum.  See.  have  fhewn  from  their  writers. 

But  Jfaac  Voffius  thought  the  ancient  Greeks  and  Homans 
were  acquainted  with  thefe  figures  $  and  that  the  Arabians 
took  them  from  the  Greeks ,  and  the  Indians  from  the  Ara¬ 
bians ,  Obfervat.  ad  Pomp.  Mel.  p.  64.  For  the  proof  of  this 
he  refers  to  I'yro  and  Seneca's  notes,  Grut.  infer ipt .  Vol.  II. 
ad  fin.  and  Boethius's  rreatife  de  geometria ,  lib.  1.  fub  fin. 
But  as  to  the  notes  of  lyro  and  Seneca ,  they  feem  to  have  no 
affinity  with  thefe  figures,  either  in  their  number  or  nature  ; 
For,  they  are  not  limited  to  9,  but  many  times  that  number, 
and  all  different  in  form.  Nor  are  they  fimple  fignsof  num¬ 
bers,  but  complex  chara&ers  of  feveral  letters  of  thofe  nume¬ 
ral  words,  which  they  ftand  for  in  the  Roman  language,  like 
our  fhort-hands ;  and  therefore  vary  in  their  fhape,  as  they 
are  defigned  to  exprefs  cardinals,  ordinals,  or  adverbs  of 
number.  This  will  appear  by  the  table  of  ebaradfiers 
(Fig.  2.)  in  which  are  reprefented  the  firil  ten  of  each.  But 
as  to  what  Voffius  lays  concerning  Boethius ,  Mr.  Ward  ob- 
ferv’d  in  a  curious  manufeript  of  that  writer,  now  in  Dr» 
Mead's  library,  9  characters,  which  he  tells  us  were  invented 
and  uled  by  fome  of  the  Pythagoreans  in  their  calculations ; 
while  others  of  them  made  ufe  of  the  letters  of  the  alphabet 
for  the  fame  purpofe.  Boethius  calls  them  apices  or  charac¬ 
ter  es,  ubi  fupra :  Thefe  are  alfo  inferred  in  Fig.  2.  to  fhew 
the  great  affinity  between  them  and  the  Arabian  figures,  as 
thefe  latter  were  written  2  or  3  centuries  ago. 

The  opinion  of  Daniel  Huetius  differs  from  either  of  the 
former  :  For  in  Demon fir  at.  evangel .  prop.  iv.  c.  13.  p.  172, 
he  imagined,  that  the  Arabian  figures  were  only  the.  letters 
of  the  Greek  alphabet,  corrupted  and  alter’d  by  ignorant 
Librarians. 

From  this  fummary  account  of  the  rife  ’and  antiquity  of 
thefe  figures,  if  leems  probable  to  Mr.  Ward ,  they  might  owe 
their  original  to  the  Greeks  (thofe  common  Mafters  of  ail 
Icience)  and  paffing  from  them  firft  to  the  eaftern  nations, 
come  round  to  thefe  weftern  parts,  in  the  manner  before  de- 
feribed.  We  have  no  other  author  who  fpeaks  of  this  matter, 
near  fo  ancient  as  Boethius ,  whole  words  are  very  exprefs, 
and  greatly  ftrengthen’d,  by  the  fimilitude  of  his  characters 

with 
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with  the  Arabian  figures.  And  therefore,  we  may  rather 
fuppofe,  they  took  their  rife  from  thefe  than  from  the  fmali 
Greek  letters,  with  which  Huetius  compared  them  ;  fince  thefe 
latter  are  neither  fo  like  them,  nor  fo  old  as  the  time  of  Boe¬ 
thius.  And  tho’  what  the  Arabians  fay  may  be  true,  that 
they  had  them  from  the  Indians ,  and  not  the  Indians  from 
them,  as  Ifaac  VoJJius  conjedur’d  :  Yet  it  may  be  equally 
true,  that  the  Indians  had  them  firfl  from  the  Greeks ,  and 
thofe  Arabian  writers  (who  are  not  very  ancient)  not  have 
known  it  ;  nor  are  there  any  Indian  monuments  of  fufficient 
antiquity  to  render  this  opinion  queftionable. 

But  whichfoever  of  thefe  fentiments  may  be  efleemed  the 
moft  credible,  with  refped  to  the  origin  of  thefe  figures  ; 
Jfofeph  Scaliger  lib.  9.  ep.  119.  thought  they  were  not  receiv’d 
by  the  Europeans ,  as  they  came  of  later  ages  from  the  Ara¬ 
bians,  long  before  the  year  1900. 

But  John  Gerard  VoJJius  de  natur.  Art.  lib.  9.  cap.  8.  5  7. 
was  of  opinion  they  began  to  ule  them  about  the  middle  of 
the  thirteenth  century,  or  the  year  12  50. 

F.  Mabillon,  in  his  treatife  de  re  diplomatica ,  was  necef£i~ 
rily  led  to  attend  to  the  ufe  of  thefe  figures,  particularly  in 
dates.  And  he  informs  us,  that  they  were  rarely  uied  before 
the  fourteenth  century,  except  in  foaie  few  books  of  geome¬ 
try  and  arithmetic.  And  prefently  after  he  fays,  lib.  2.  cap.  28 
§  10.  it  was  not  much  to  his  purpofe  to  treat  of  them  ; 
fince  he  did  not  defign  to  carry  his  work  lower  than  the 
thirteenth  century.  By  which  he  feems  to  intimate,  that  he 
bad  met  with  very  few,  if  any,  inftances  of  Arabian  figures, 
in  iuch  infiruments  at  lead,  before  the  year  1900. 

But  no  one  appears  to  have  examin’d  this  fubjed  more 
carefully  than  Dr.  Wallis,  who  has  ofife  r’d  feme  arguments  to 
prove,  that  Gerberfus,  a  monk,  who  was  afterwards  advanced 
to  tne  Papal  fee,  and  took  the  name  of  Sylvejler  II.  had  be¬ 
fore  the  year  1000  iearn’d  the  art  of  arithmetic,  as  now 
prad'.s  d,  with  the  ule  of  9  charaders  only  (whatlbever  their 
form  then  was)  from  the  Saracens  in  Spain ,  which  charaders 
he  afterwards  carried  into  France ,  de  Algebra  c.  4.  p.  17. 
But  the  Dr.  thinks  thole  charaders  or  figures  were  known  for 
a  long  lime  atter  only  tofuch  artiff s,  and  principally  ufed  by 
tnem  m  agronomical  calculations;  the  Roman  numerals  being 
tuii  retained  m  common  ufe  to  exprefs  fmaller  numbers,  ibid, 
p.  i  f,  15,  16.  Dor  has  he  given  us  the  figures  us’d  by  any  of 
too  c  write  is,  before  Johannes  de  Rofco  Jacro ,  who  died  in 

the 
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the  year  1256$  and  Maximus  ‘Planudes,  a  Greek ,  who  flou- 
riih’d  after  him  $  which  Mr.  Ward  has  copied  from  him,  and 
inferred  in  Fig.  2. 

Mr.  D avid  Cajley ,  in  his  Catalogue  of  the  Manufcripts  of 
the  King's  Library ,  &c.  has  publilh’d  a  fpecimen  of  manu¬ 
fcripts  from  the  Cottonian  library,  call’d  Calendarium  Rogers 
'Bacon ,  PI.  XV.  and  dated  1292.  The  figures  in  this  book 
are  Arabian 3  and  as  Mr.  Cajley  informed  him,  the  oldelt 
that  he  remembers  to  have  met  with  in  either  of  thofe  libra¬ 
ries  :  For  which  reafon  Mr.  Ward  has  given  them  a  place  in 

1. 


it  appear’d  to  Mr.  Ward  exceeding  difficult,  how  to  recon¬ 
cile  the  opinions  and  obfervations  of  thefe  feveral  writers, 
concerning  the  firft  uie  of  the  Arabian  figures  in  theie  weftern 
countries,  with  the  time  affigned  even  to  the  lateff  of  the 
dates  above-mentioned :  And  it  could  not  but  feem  very 
ftrange,  that  no  date  of  any  writing  fhpuld  have  been  pro¬ 
duced  in  thofe  figures,  or  any  other  uie  of  them  difcovered 
(except  perhaps  in  fome  mathematical  calculations,  or  books 
of  arithmetic)  long  before  the  fourteenth  century  :  And  yet 
that  a  date  ihould  be  found,  ib  carv’d  in  a  piece  of  wood, 
befo;e  the  middle  of  the  twelfth  century,  for  ib  common  a 
purpoie  as  the  mantle-tree  of  a  chimney. 

Bat  upon  a  cloier  examination  of  the  chara&ers  he  found 
reafon  to  think,  this  was  not  really  the  cafe  3  and  that  inffead 
of  1133,  they  ought  to  be  read  1233,  what  has  been  taken 
for  1,  being  defigned  for  a  2.  This  reading  fee  ms  to  be  con¬ 
firmed  by  the  lhape  of  the  two  33  that  follow  it  3  from  which 
if  the  bottom  curve  towards  the  right  hand  (as  it  was  often 
made  formerly)  was  taken  off,  the  upper  part  would  make 
the  2.  Which  agreement  between  thofe  figures  is  not  only 
ufual  at  prefent,  but  often  found  in  manufcripts  of  the  four¬ 
teenth  and  fifteenth  centuries.  Tho’  fometimes  indeed  it  is 
otherways  3  and  the  2  has  an  angle  at  the  top,  when  the  3  is 
round,  which  would  nor  fo  well  have  fuited  this  fquare  hand. 
The  reafon  which  occaiioned  the  carrying  this  date  io  high 
muff:  he  prelumes,  have  been  the  fimilitude  between  the 
fma]i  i  over  the  proceeding  abbreviated  word  Domini  and 
this  2.'  But  tho’  they  appear  to  have  fome  likenefs,  yer 
there  is  a  mamfeft  difference  between  them  :  For,  the  2  is 
much  larger  at  the  top,  where  it  has  an  angle,  and  a  curve 
downward,  that  plainly  diftinguifh  it  from  the  former.  Could 
it  be  taken  for  a  ia  he  ihould  much  rather  fuppofe  it  was 

defigned 
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designed  for  a  letter  than  a  figure  $  and  the  2  following  eha* 
ra  tiers  for  a  double  1 1  ;  and  fo  the  whole  to  be  only  an  abbre¬ 
viation  of  the  word  millefimo.  But  as  he  thinks  it  muft  be  a 
2,  for  the  reafona  already  aftigned,  and  as  he  does  not  remember 
to  have  ever  met  with  fuch  a  double  //,  he  cannot  but  efteem 
the  other  the  true  reading.  And  yet  ftill  he  believes  this  date 
may  claim  the  preference  of  being  the  oldeft  of  the  fort,  that 
has  hitherto  been  difcover’d. 

The  antiquity,  alcribed  to  the  Colchefier  d  ate,  namely  1090, 
has,  it  feems,  been  occafiuned  by  a  miftake  in  the  copy  :  For, 
the  o  in  the  place  of  hundreds  (hould  have  been  made  a  4,  by 
drawing  down  an  oblique  ftroke  on  each  fide  from  the  bottom, 
which  makes  it  1490,  before  which  time  the  4  had  long  re¬ 
ceiv’d  that  fhape,  as  may  be  feen  in  Fig.  2.  This  information 
Mr.  Ward  had  from  Mr.  Weft,  a  perfon  well  {killed  in-'ftie 
ffrifijh  antiquities,  and  who  himfelf  perceiv’d  the  miftake  in 
viewing  the  original. 

As  to  the  date  from  Widgel  hall,  which  gave  occafion  to  this 
enquiry,  it  leems  to  Mr.  Ward  plainly  intended  to  exprefs  the 
year  1000,  and  no  more,  by  the  Roman  character  (Fig.  3-)  in 
the  elcutcheon  on  the  right  fide.  For,  the  characters  in  the 
other  elcutcheon  cannot,  "he  thinks,  ftand  for  figures,  but  muft 
be  the  initial  letters  of  two  names  J.  G.  as  W.  R.  in  the  Helm- 
don  date  5  and  were  very  probably  defigned  in  both  to  denote 
the  perfbns  who  erected  spfiofe  buildings.  The  omiftion  of  a 
charter  in  the  place  of  hundreds  is  ftill  an  argument  with 
him,  tnat  thefe  two  laft  were  not  made  for  figures.  But  what 
he  imagines  puts  the  matter  paft  all  doubt,  is  the  want  of  evi«* 
deuce  that  the  figure  6  had  receiv’d  that  form  till  home  ages 
after:  And  when  it  was  introduced,  the  upper  part  was  not  at 
firft  made  fo  ereCl,  as  it  is  here,  but  carried  in  a  lmall  aren  juft: 
over  the  top  of  the  circle,  as  may  be  feen  in  Fig.  2.  On  the 
Other  hand  what  looks  here  tike  the  modern  6  was  at  that  time* 
sne  uiual  form  of  the  capital  G.  This  he  found  fully  con¬ 
firmed  by  a  large  colleCfion  of  original  grants,  made  by  our  an- 
uent  kmgs  and  others,  and  preferv’d  in  the  Cottonian  library, 
.Augujtus  *  I.  Upon  conlulting  tbele  for  half  a  century  at  lea  ft, 
Doth  be  10 re  and  after  the  year  ioi<5,  Mr.  Ward  found  the  G  fo 
written  in  a  great  number  of  them,  of  which  the  following  are 

frr/rYrd?nCet  N'  37-  Anno  DCCCCLX.  N.  95.  Anno 

MLXXXi 1  1  N'  53'  Anno  MXLV-  N.  49.  Amo 


For 
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Tor  thefe  reafons,  therefore,  he  makes  no  quell  ion,  bat  tha£ 
character  was  defigned  for  a  G  and  not  a  6.  And  it  is  plain 

■f'l'f'vrvi  /-I <- 1-1  (=> ».  /-iH/'n TY1  franrpp  In  \/f*«  c  I ^  ft-/* *" 


from  other  circumftances  in  Mr.  Gulfton's  letter,  that  the  build- 
ing  might  very  probably  be  as  ancient  as  the  year  looo  $  which 
renders  this  relique  of  it,  conlidering  how  firm  and  found  it  itill 
is,  a  remarkable  curiofity. 

The  ufe,  Mr,  Ward  thinks  may  be  made  of  thele  obferva- 
tions,  is  this  ;  That  fo  far  as  hitherto  appears,  any  coin,  in- 
feriprion  or  manufcript,  with  a  fuppos’d  date  before  the  thir* 
teenth  century,  expreffed  in  Arabian  figures,  may  be  juftly  fufi- 
pedfed  either  not  to  be  genuine,  or  not  truly  read ;  unlefs  the 
antiquity  of  it  be  certain  from  other  clear  and  undoubted  cir- 
cumllances,  and  the  date  bear  no  other  reading  $  and  if  it  be  a 
copy,  that  it  has  been  taken  with  exaftnefs. 


Some  Confederations  on  the  Antiquity  and  Ufe  of  the  Indian 
Charabiers  or  Figures  5  by  Mr,  John  Cope.  Phil.  Tranf. 


439.  p. 


I3I- 


TH  E  ingenious  invention  of  figures  by  the  fagacious  In¬ 
dians  is  of  fuch  vaft  importance  in  numbering,  that  it 
can  never  be  fufficiently  admired,  tho*  now  a  days  the  ufe  of 
them  is  become  lo  familiar  among  us,  that  very  few  coniider 
what  a  lofs  the  want  of  them  would  be  to -people  of  every  de* 

-gxee  and  llation  in  life:  For,  only  to  coniider*  that  1'uch  a  num¬ 
ber  as  not  long  before  the  conqueit  would  take  up  a  good  arith¬ 
metician  whole  days  to  count  by  the  literal  cha racers,  is  now 
by  the  help  ot  figures  commonly  exprefs’d  by  a  child  in  a  few 
minutes.  This  confideration  of  the  vaft  ule  of  figures  put  the 
learned  Dr.  Wall  is ,  and  others  after  him,  upon  enquiring  at 
what  time  they  were  firit  happily  introduced  into  this  ifiand.  J 
Dr.  Wallis  informs  us,  that  we  had  the  figures  from  Spain 
whither  they  were  brought  by  the  Moors  3  the  Moors  had 
them  from  the  Arabians  3  and  the  Arabians  from  the  Indians , 

And  it  was  the  Dr’s  opinion,  that  they  were  firit  brought  into 
England  about  the  year  1130:  In  regard  the  fir  ft  infiance  of 
their  ufe,  which  he  had  met  with,  was  a  date  upon  a  chimney 
piece,  which  date  was  1133  fas  reprelented  in  £1^4.)  the  cha¬ 
racter,  which  the  Romans  made  ufe  of  to  exprds  icoo,  being 
mixed  with  figures,  as  he  obierves,  was  often  done  at/their  fir  ft 
coming  in  3  fi nee  that,  \n<Phil,  clranf.  N°  2 66  is  mention’d  a  ■  - 
date,  1090,  all  in  figures.  Mr.  Cove  himfelf  had  produced  a  k  } 
date  upon  a  chimney  -piece  at  Widgjel-.  frail  in  Ilenfordjhired  ^  l 
V o £  ,  X,  4  T  yvhich 


I.  p  r-> 


L 


I'  > 


146 


MEMOIRS  of  the 


which  was  (as  fliewn  Fig.  5*)  1016,  the  character  for  the  1000 
being  here  again  mixed  with  figures.  And  now  he  produces  a 
/till  earlier  indance  of  the  uie  of  figures  in  England ,  as  in 
Fig.  6.  which  is  a  draught  of  an  infcription  over  a  gate-way  at 
JVorcefier ,  built,  as  it  is  believed,  in  the  reign  of  king  Edgar , 
and  is  975,  which  is  158  years  before  Dr.  TValli? s  date  5 
41  years  before  that  Mr.  Cope  had  produced  formerly,  and  is  now 
7 60  years  Handing,  The  lhape  of  the  figures  in  his  date  were 
alter’d  from  what  they  are  here  /hewn  to  be,  about  2  years  be¬ 
fore,  when  the  gate  was  new  chipped  and  beautified  5  and  at 
the  lame  time  the  modern  figures  975  were  then  painted  in  their 
room,  as  they  are  now  to  be  leen  5  the  ground  is  gold,  and  the 
figures  black.  The  account  of  this  date  Mr.  Cope  had  from 
Mr.  Jojeph  Dougharty  of  JVorcefier ,  who  lived  in  the  houfe 
over  the  gate-way  on  which  this  infcription  is :  He  likewife 
informed  him,  that  his  houfe  goes  by  the  name  of  the  oldejl 
houfe  in  five  counties'.  And  it  is  the  current  opinion  there¬ 
abouts,  and  reported  by  the  ancient  people  in  that  place,  that 
the  houfe  was  built  by  king  Edgar ,  wherein  they  fay  -  —  he 
fometimes  kept  his  court.  Mr.  Cope  owns  himfelf  not  fo  well 
acquainted  with  the  hilrory  of  thole  times,  as  to  fay  whether 
bing  Edgar  either  built,  or  kept  bis  court  there  5  but  all  hilio- 
nans  agree  that  W recefier  was  then  a  very  confiderable  Bilhop- 
ric  5  and  that  CDunflan  and  Ofvoald- ,  who  were  fucceffively  Bi- 
fhops  there  in  Edgar  &  time,  w>ere  both  his  great  favourites  • 
especially  Dunftan  :  For,  it  appears  that  the  firit  thing  Edgar 
cud  arter  he  came  to  the  crown  was  to  recall  FJenftan  from 
Flanders,  where  he  had  been  3  years  in  exile  5  and  immediately 
theieupon  was  made  prime  Minifter,  favourite  and  confeflor,  at 
iirlt  Bi/hop  of  JVorcefier ,  and  afterwards  Archbifhop  of  Can¬ 
terbury  $  upon  which  lad:  promotion'  his  great  friend  Ofivald 
lucceedeo  him  in  the  fee  of  JVorcefier  :  And  it  is  very  likely 
mat  either  fD  unfit  an  or  Opwald,  as  having  lo  much  power,  inte- 
IC  ’  anc  riches,  might  ere6f  a  building  there,  of  which  this 
gate-way  might  have  been  a  part :  For, "as  Edgar  died  in  the 
97 5  5  d  we  iuppole  the  date  to  be  fixed  upon  the 
ii]  <  ing  the  >ear  it  was  finifldd,  as  is  now  commonly  done, 
ga)  could  not  live  or  keep  his  court  there,  tydeis  it  was  in 

M  Vr'  °f  that  yCar’  in  wh"ich  we  iuppole  it  to  be  finifh’d. 
r.  Cope  next  mentions  lome  obfervarions  upon  the  different 

“Suics  have  been  alter’d  to,  iince  their  coming  into 
tneie  weltern  parts :  For,  our  aned'tors  wrot< 


‘them 


different 
from 
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from  the  Indians  $  and  we  again  make  fome  of  them  different 
from  what  our  anceftors  did,  as  will  appear  by  the  table  repre- 
fenred  in  Fig.  7. 

In  this  table  the  left  hand  column  contains  the  Indian  ch£* 
rafters  3  the  middle  thoie  ufed  by  our  forefathers,  as  appears  by 
old  weftern  manufcripts  5  the  third,  the  charafters  we  now  ufe. 

We  may  now  obferve,  that  the  figure  1  is  the  fame  as  the 
Indian  3  the  figures  2  and  3  the  fame  with  the  Indian ,  only 
placed  in  a  different  pofition,  for  the  fake  of  wrking  them 
more  readily  3  for,  only  the  dafii  from  the  Indian  3  is  taken 
away  3  they  are  only,  as  we  may  fay,  both  let  upright:  So 
the  Indian  charafter  for  four  is  much  the  fame  with  ours  3  only 
we  dole  the  head,  and  fet  it  upright,  thus  4.  Again,  ouran- 
ceflors  transferr’d  the  Indian  charafter  for  5  from  the  place  of 
5  to  that  of  8,  and  with  very  little  alteration  is  our  8  made 
from  it.  As  the  figure  5  was  mov’d  into  the  place  of  8  5  lo  the 
old  eight  was  mov’d  into  the  place  of  leven  :  And  as  they  put 
the  five  for  an  eight,  they  put  the  fix  into  the  place  of  five, 
which  charafter  for  fix  was  at  length  alter’d  as  in  the  figure, 
gnd  laft  of  all  to  5.  The  2  charafters  9  and  o  are  without 
any  alteration,  only  that  our  anceftors  firuck  a  line  crols  the  cy¬ 
pher,  which  we  now  leave  out  3  and  by  that  means  it  is  refbor’d 
to  its  ancient  form.  And  now  we  have  no  figure  left  but  the 
Indian  charafter  for  7  to  derive  the  modern  6  from,  to  which  it 
feems  to  have  no  manner  of  relation  :  Mr.  Cope  only  obferves, 
that  it  feems  not  unlikely  to  be  compounded  of  the  Indian  o 
(5)  and  the  1,  as  thus,  6:  For,  of  the  2  ancient  charafters  for 
5,  the  o  is  Indian ,  and  the  other  Arabian  5  this  laft  being  no 
other  than  the  Arabian  letter  (reprelented  in  Fig.  8.)  inverted, 
which  in  the  Arabian  alphabet  denotes  the  lame  number  3  and 
is,  as  it  is  luppos’d,  us’d  by  the  Arabians  only. 

The  Roman  charafters  have  likewife  undergone  alterations, ; 
For,  it  is  found  that  1000  was  reprelented  by  the  ancients  by  the 
charafter  (Fig.  9.)  as  alio  by  the  charafter  (Fig.  10.)  whence  is 
deriv’d  the  modern  M  for  that  number :  Alfo  5000  was  repreT 
lented  by  the  charafter  (Fig.  1  r.J  and  50000  by  the  charaftee 
(Fig.  12.)  and  hence  the  modern,  charafters  133  and  1333  for 
the  fame  number.  We  alfo  find  in  ancient  inicriptions  the  cha¬ 
rafters  (Fig.  13  )  ftand  for  2©,  and,  that  in  Fig.  14  for  30  3  the 
letter  X  being  twice  exprels’d  in  the  one,  and  three  times  in  the 
oilier,  which  the  moderns  write  fingle,  as  XX  and  XXX, 
only  the  timber  merchants  ufe  the  ancient  charafters  (as  lepre- 
fented  in  Fig.  13  and  14.)  to  this  day. 

T  2  Remark f 
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Remarks  on  the  afire/aid  anchnt  Date,  over  a  Gate-way  near 
*  the  Cathedral  tfH$^#tcefter by  Mr.  John  Ward.  Phil, 

M  ^  »  /S 


Tran£N°43p.  p.  t$6 

HAVING  in  a  former  ‘tranfaftion  communicated  to  the 
Royal  Society  fome  remarks  on  an  ancient  date,  carv’d  in 
wood,  that  was  found  at  IVidgel-hall  near  ffuntingford  in  Bert - 
fordftire>  with  the  characters  (represented  Fig.  3.  Plate  VI.) 
16,  which  had  been  read  1016,  fuppofcd  to  be  mixed  numbers, 
the  character  (Fig.  3.)  being  Romant  and  the  2  others  Arabian 
or  Indian ,  as  they  are  indifferently  call’d  :  This  led  Mr  .Ward 
to  confider  two  other  dates  of  the  like  kind,  formerly  publifh’d 
in  the  Phil  Tran/,  one  found  at  Helmdon  in  Northampton  fin  ret 
in  mixed  characters  (Fig.  3.)  exprefling,  as  was  thought  11335 
and  the  other  at  Cohhefter,  faid  to  denote  the  year  1090,  en¬ 
tirely  in  Arabian  figures.  But  upon  fearching  into  the  origin 
of  thole  figures,  and  the  time  when  they  were  firft  brought  into 
thefe  parts  of  the  world,  he  could  meet  with  no  examples  of 
them  in  any  manufcripts,  before  fome  copies  of  c'fohannes  de 
Sacro  %q/co  (mention'd  by  Hr.  Wallis)  who  died  An.  1256, 
which  was  123  years  after  the  Jateft  of  the  3  dates  above-men¬ 
tion  d.  As  it  could  not,  therefore,  but  feem  very  furprifing, 
that  workmen  fhould  have  made  uie  of  thofe  figures  for^fuch 
common  purpofes,  fo  long  before  they  appear  in  the  writings  of 
the  learned  :  So  upon  a  cloler  examination  and  farther  enquiry, 
he  found  tnere  was  no  reaibn  from  any  of  thefe  dates  to  fu.ppoie, 
ii  was  ready  true  in  fa  &  :  For,  the  Helmdon  date  inftead  of  1133 
1  SO  fhould,  as  he  then  fhew’d,  be  read  1233  ;  the  ColckcJ- 
ter  dare  r 490,  mflead  of  1090  :  And  that  at  Widgel  hall  has 
no  Araotan  figures  in  ir?  the  characters  1  and  not  being  num- 
oers  but  the  initial  letters  of  two  proper  names  I  G,  in  the 
aiual  form  of  thole  letters  in  that  age. 

,  rrlf  w*3.  read  before  rbe  fociety  an  account  of  a  date 
r  ori/er  -T/g-  O  more  ancient  than  any  of  the  three 
^er:  ,n  *h,ch  *hc  llnI£  a  Roman  numeral,  and  the 

IhchmU?-  !akcn  °r  Mtan  %ures* .  He  obferv’d  above,  that 
iv  Vt" V  l0metinnes  found  in  ancient  numbers  5  tho’ 

bu  for  bS"  Ty  .ST?  jtnM>  he  did  not  then  explain, 
()f  j)r  Trent':)  Wlt^  re^ernn.hT  to  fbe  Algebra 

;  ab?ck  10  v^y  "*11  knownr . TMe  Dr.  thought 


u.  neceffary  to  take 
his  way  or  reading 

f  1  to 
ti' 


$0  °nly  is  a  Roman 


,  n°r °*  tblsr  ln  °tder  to  account  for 
uiC  Helmdon  dare,  in  which  the  character 

numeral  ;  And  Mr.  Ward  himfeli 


n 


c<»v 
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had  met  with  a  few  inftances  of  it  in  Dr.  Mead's  manufcript  of 
Boethius ,  De  Arith.  lib,  2.  as  ccc2<?,  and  dcc68,  where 
the  hundreds  are  numeral  letters,  and  both  the  decimals  and 
units  Arabian  figures,  but  it  is  obfervable,  this  is  not  done 
promifcoufly,  but  the  largefb  numbers  are  always  letters,  and 
the  leffer  ones,  figures,  as  in  the  Helmdon  dare.  And  Mabillon 
bDe  Te  diplom.  tab.  scv.  has  obferv’d,  that  in  a  curious  manu- 
feript  copy  of  I’homas  a  Kempt  s,  written  in  the  1 5th  century, 
fome  of  the  pages  are  lb  number’d  :  Which  method,  fb  far  as 
appears,  was  always  attended  to,  and  never  in  any  one  indance 
inverted.  So  that  this  Worcefter  date,  which  has  a  Roman 
numeral  in  the  place  of  units,^  and  the  two  preceding  charablers 
fhppofed  to  be  Indian  figures,  is  not  only  without  example, 
but  direflly  contrary  to  all  other  indances  of  fuch  mixed  num¬ 
bers  ;  which  confideration  alone  might  be  a  fufficient  ground 
to  think,  there  mud  be  fome  miftake  in  die  reading. 

But  the  middle  figure,  taken  for  a  (even,  is  as  remarkable  5 
which,  turning  towards  the  left  hand,  forms  two  obtuie  angles  9 
one  above,  the  other  below.  This  ihape  of  the  ieven,  he  be¬ 
lieves,  was  never  feen  before,  and  feems  by  no  means  to  dm 
that  age.  In  the  fpecimen  of  the  figures,  taken  from  Jo¬ 
hannes  de  Sacro  Bofco  by  Dr,  Wallis. ,  as  may  be  ieen  in  big. 
2.  the  figure  feven  is  made  in  the  form  reprefented  in  (fig.  1 yj 
like  the  two  legs  of  an  ifofceles  triangle.  And  in  Roger 
Bacon's  Calendar,  dated  1292,  there  is  only  this  variation.; 
that  the  leg  to  the  left  hand  is  fomewhat  fhortned,  as  will  like- 
wife  appear  in  the  Table  fig.  2.  And  this  form  continued 
till  printing  was  introduced  among  us  ;  as  is  evident  from 
Caxtorfs  Polychronicon ,  and  other  books  printed  about  that 
time  :  Nor  does  Mr.  Ward  find  it  till  more  latterly  in  any 
other  fhape,  except  that  in  Bishop  Beveridge's  table  of  Indian 
figures,  Arith.  chron.  lib.  1.  c.  4.  the  two  legs  of  our  ancient 
ieven  are  drawn  parellel,  and  arch’d  at  top  (as  in  fig.  16".) 
indead  of  meeting  in  an  angle  :  And  Planudes ,  a  Greek  writer, 
has  kept  the  true  Arabian  form  (V)  like  the  Roman  five,  which 
the  Europeans  inverted,  as  in  fig.  2.  The  lad  alteration  this 
figure  receiv’d  among  us,  was  by  railing  the  1  hotter  leg  ho¬ 
rizontally:  But  no  indance  of  it  parallel  to  this  in  the  JWr  - 

cefter  date,  nor  any  thing  like  it,  has  before  appear’d  :  As 
there  feems  therefore  no  reafon  to  fuppofe  it  a  ieven,  io  Mr. 
Ward  thinks  it  was  probably  defgn’d  for  the  Roman  numeral, 
ten,  which  was  made  in  this  form,  like  an  X  ;  to  which  cha¬ 
racter  in  the  old  i  qua  re  hand,  this  iuppoied  feven  (fig.  1  j.)  would 

very 
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very  well  agree.  by  fupplying  only  the  two  extreme  pMs  to  the 
right  hand,  as  in  fig.  iS.  which  may  be  eafily  fuppoled  to  have 

been  decay’d  by  length  of  time.  or 

As  there  is  no  reafon  to  take  the  middle  character  for  a  le - 

ven,  To  neither  is  there  any  to  fuppofe  the  firft  intended  for  a 
nine,  being  thus  placed  before  two  P^otnan  numerals,  as  Mr. 
Ward  takes  them  both  to  be  :  It  has  indeed  feme  fimilitude 
to  that  figure  $  but  nothing  more  than  what  anciently  was, 
and  frill  is,  common  to  the  letter  (fig.,  19.)  in  that  hand,  which 
irefembles  a  double  character  (fig.  20.)  with  an  oblique  ftroke 
turned  inwards  from  the  bottom  of  that  to  the  right  hand  5 
fo  that  if  the  other  to  the  left  be  taken  away,  what  remains 
will  appear  in  the  form  (fig.  21.)  like  what  is  here  call’d  a 
nine  ;  And  every  one,  who  has  any  acquaintance  with  anci¬ 
ent  inferiptions  knows  that  letters  frequently  perifh.  in  this 
manner,  one  part  before  another. 

Upon  thele  fuppofitions  the  true  reading  would  be  MX  V  : 
But  fince  the  old  date  is  now  deftroy’d,  and  modern  figures 
put  in  its  place,  this  muff  remain  uncertain*  And  Mr.  Ward 
cannot  but  think  the  former  characters  mull  have  been  very 
dark  and  obfeure,  for  the  following  reafens. 

There  is  a  tower,  as  he  is  inform’d,  over  this  gate,  of  which 
"Dr.  William  Thomas,  who  lives  very  near  it,  has  given  feme 
account,  in  a  treatife,  entitled,  A -Survey  of  the  Cathedral 
Church  of  Worcejler ,  p.  7.  4  it  is  commonly  call’d  King 
c  John's  tower,  and  laid  by  forrse  to  be  built  by  him  :  But  it 
4  was  much  more  ancient  ;  having  in  the  front  of  it  the  flatues 
of  King  Edgar,  and  his  two  Queens  Etbelfleda.  and  Ethel- 
4  frida  5  and  the  flreer,  it  leads  into,  in  feveral  writings  is 
4  call  d  Edgar-Jlreet'  See  likewiie  Hcarnes  preface  tu  Hom¬ 
ings  Chartulanum ,  in  the  frontif piece  of  wnich  treatile  is 
a  oraught  of  thole  3  figures.  Could  there  be  any  room  for 
being  ever  fuppoled  to  have  been  built  by  King  John,  while 
oils  oate  was  plain  and  clear  ?  Or  would  the  author  of  the 
iurvey  have  contented  himfelf  with  only  faying,  it  w as  much 
mot  e  a?, dent  3  when  he  could  fo  eafily  have  given  us  the  year, 
iOifi  he  been  fatisfied  with  the  reading.  King  Ed-rar  had  been 
a  great  benefactor  to  the  Cathedral  Church  at  Worcejler  3  and 
?s  iau*  iiave  fd  ven  it  300  hides  of  land,  vide  Dr.  Ehomass 
thf  Bijbcps  of  Worcester.  Edgar  died  in  975,  but 
**JS  0*uu’n  h'Cjffnda  iuruved  him  feveral  years.  And  as  it 
x)  >t  Uitu  1  u.a i ,  in  order  to  perpetuate  the  memory  of  publick 
to  creCc  harness  and  other  monument  of  them,  after 
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they  are  dead,  it  might  be  fo  in  the  prefent  cafe,  and  the  ftreet 
receive  its  name  (for  fome  time  at  leaft)  from  this  building. 
But  tho’  the  precife  year  of  this  date  cannot  now  be  determined 
with  certainty  ;  It  is  fufficient  to  have  /hewn,  that  neither 
the  order  of  the  characters,  their  ffiape,  nor  the  oldeft  examples 
of  Arabian  or  Indian  figures,  any  where  found,  do  in  the  leaffc 
countenance  the  reading  given  it  *.  But  on  the  contrary,  ail  of 
them  afford  the  higheit  probability,  that  it  cannot  be  ge¬ 
nuine. 

Mr.  Ward  only  adds,  that  Mr.  Gale  and  Mr.  Weji  told  him, 
they  thought  the  two  fird  characters  taken  for  a  nine  and  a 
feven,  might  probably  have  been  nothing  but  the  character  re- 
prefented  in  Pig.  19.  which  will  bring  the  date  to  1005,  ten 
years  nearer  the  time  of  Edgar .  Mr.  Ward's  only  difficulty 
as  to  that  reading  is,  that  the  character  would  then  have  two 
oblique  ftrokes  (Fig.  22.)  prolonged  from  the  bottom,  one  in 
the  middle,  be  (ides  the.  other  uffial  one  towards  the  right  hand, 
which  Mr.  Ward  does  not  remember  ever  to  have  met  with  : 
But  as  this  inaccuracy  might  arife  from  the  obfcurity  of  the 
character;  he  leaves  it  to  the  curious  to  judge  either  way  as 
they  pleale,  both  fentiments  equally  luppofing  the  original  cha¬ 
racters  of  this  date  muft  have  been  Roman  numerals. 

This  enquiry  is  the  more  nece/lary,  as  it  is  apprehended  to  he 
a  matter  of  fome  conlequence,  e/pecially  with  relation  to  ma- 
nufcripts  :  A  copy,  for  inilance,  of  lome  ancient  author,  written 
in  1375,  and  dated  in  Arabian  figures,  may,  by  changing  only 
the  3  into  a  cypher,  be  earned  back  300  years ;  or  by  making 
it  a  nine,  and  raking  out  the  1,  may  be  railed  dill  a  century 
higher,  to  975,  the  fuppofed  year  of  the  Worcejhr  date  :  And 
thole  converlant  in  manuicripts  are  ienfible  that  the  age  of  them 
cannot  always  be  determined  barely  by  the  hand  :  Since,  there¬ 
fore,  Arabian  figures  arc  in  mod  cafes  much  more  ealily  falfffied 
than  Roman  numerals,  Mr.  Ward  prefumes  a  too  great  caution 
cannot  be  ufed,  in  admitting  any  inftances  of  them  more 
early,  thm  have  hitherto  been  dilcovered,  but  upon  very  clear 


and  lufficienc  evidence. 

Experiments  on  Electricity  3  by  Mr.  Gray .  Phil.  Trank 

K°  439,  p.  X 66. 
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former  experiments ;  thefe  being  fucceffively  difpofed  upon 
elebtric  bodies,  in  the  fame  manner  as  the  iron  rods  had  been, 
and  the  tube  applied  to  one  end,  there  appeared  a  light  on  it, 
but  not  with  lo  great  a  force,  nor  did  it  extend  to  lo  great  a 
length  5  neither  was  its  form  conical,  but  rather  cylindrical $  but 
its  extremity  foein’d  to  confift  of  a  fhort  fringe  of  light  5  when 
the  light,  communicated  to  the  rod  by  the  application  of  the 
tube,  ceafed,  upon  a  motion  of  the  hand  towards  the  point 
of  the  rod,  the  light  came  out  again,  as  was  mentioned  of  the 
iron  rods  5  but  when  the  hand  or  finger  was  held  near  the  point 
of  thefe  wooden  rods,  there  was  no  pricking  or  pufhing  of  the 
finger  felt,  as  when  the  iron  rods  were  made  ide  of.  Mr.  Gray 
had  fome  of  thefe  rods  made  much  bigger  at  one  end,  than  the 
other,  and  now  applying  his  finger  to  the  larger  end,  there 
not  only  appeared  a  light,  but  the  finger  was  pufhed,  more  efpe- 
ci ally  when  the  holly  rod  was  made  ule  of  $  and  the  cheek 
was  a  little  pricked,  but  the  Imart  was  not  near  fo  great,  as 
when  the  iron  rods  were  ufed  ;  the  great  end  of  the  rod  was' 
pointed  with  a  much  larger  angle  than  the  leffor  one  \  yet 
there  was  very  little,  if  any  difference,  in  the  form  or  bignefs 
of  the  light  that  proceeded  from  either  end. 

Having  procured  two  pair  of  lines  of  worfted  yarn,  one  a 
mazarin  blue,  the  other  a  Icarlet  colour,  on  the  3d  of  .April  he 
iuipended  the  boy,  firft  on  the  blue  lines,  and  he  found  all 
die  effebls  the  lame,  as  when  he  was  fulpended  on  lines  of 
blue  {ilk  ;  He  then  iufpended  him  upon  the  fcarlet  lines  $  but 
now  tho  the  tube  was  as  well  excited,  and  the  experiment 
open  repeated,  yet  there  was  no  effort  produced  on  him,  either 
,  attraction  °f  a  pendulous  thread,  nor  of  pricking  or  burn- 
ing,  oy  apply  ing  on  ;  hand  near  him  ;  he  then  laid  one  of  the 
non  rods,  firfl  upon  the  blue  lines  and  all  the  fame  effects  were 
exhibited,  as  when  the  Arne  rod  had  been  kid  on  filk  lines 

r  iat  co'()ur  7  but  upon  laying  the  fame  rod  upon  the  fcarlet 
lines,  no  manner  of  attraction,  &c.  was  perceived. 

oh  .  Gray  now  found,  that  when  the  ftand  with  the  little  ivory 
cup^  (mentioned  in  the  experiments  on  the  communicative  elec- 
Wuitti)  is  let  upon  any  eleClric  body,  the  lame  phe¬ 
nomena  aie  pioduced,  not  only  by  holding  the  tube  near  the 

Vv|nCn  r  iat  ls  rernoved ,  and  the  tip  of  the  finger 
paceuov-a  tie  water,  there  is  a  little  hill  or  protuberance  of 

Thlf  3  waln frrm’  fr0m  chc  vcrtcx  of  which  proceeded 
a  light,  and  a  imall  Jnappma.  r 
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May  6>  the  following  experiment  was  made  :  The  boy  be¬ 
ing  fufpended  on  the  fi Ik  lines,  and  the  tube  applied  near  his 
feet,  as  ulual  :  upon  his  holding  the  end  of  his  finger  near  a 
gentleman’s  hand,  that  flood  on  a  cake  made  of  fhell-lac  and 
black  rofin  ;  and  at  the  fame  time  another  gentleman  ftanding 
at  the  other  fide  of  the  boy  with  the  pendulous  thread  5  the 
boy  was  then  bid  to  hold  his  finger  near  the  firft  gentleman’s 
hand  ;  upon  which  it  was  pricked,  and  the  fnapping  noife 
heard  5  and  at  the  fame  time  the  thread  which  by  its  attrac¬ 
tion  was  going^  towards  the  boy,  fell  back,  the  boy  having  loft 
a  great  part  of  bis  attra&ion;  upon  a  fecond  moving  his  fin¬ 
ger  to  the  gentleman's  hand,  the  attra&ion  ceafed  5  then  the 
thread  being  held  near  that  gentleman,  he  was  found  to  at- 
traff  very  ftrongly  :  But  having  afterwards  repeated  this  ex¬ 
periment,  Mr.  Gray  found  that  tho’  the  attraftion  ©f  the  boy 
-is  much  diminilhed,  yet  he  does  not  quite  Iofe  it,  till  2,  3,  and 
fometimes  4  applications  of  his  finger  to  the  hand  of  him,  that 
ftands  on  the  ele<Aric  body,  but  without  touching  him.  At 
another  time  he  cauled  three  perfons  to  ftand,  one  on  a  cake 
of  fhell-lac,  &c.  the  other  upon  one  of  fulphur,  the  third  on  a 
cake  of  bees-wax  and  rofin ;  the  perfons  all  holding  hands, 
and  the  boy  applying  his  finger  near  the  firft  man’s  hand, 
they  all  three  became  ele&rica],  as  appeared  by  the  attrac¬ 
tion  of  the  thread,  when  held  near  any  of  them. 

June  ic ,  in  the  morning  Mr.  Gray  repeated  the  experi¬ 
ments  with  the  wooden  rods,  the  moft  material  of  which 
were  made  with  the  holly  rod  3  and  this  being  laid  on  the 
glafs  cylinder,  and  a  fir  board,  about  a  footfqua're  and  \0  of 
an  inch  thick,  placed  ereft  upon  a  ftand,  which  was  fet  on 
another  glafs  cylinder  5  fo  that  the  centre  of  the  board  was 
placed  near  the  point  of  the  rod,  but  not  to  touch  it  by  near 
half  an  inch  5  then  the  tube  being  held  near  the  great  end 
of  the  rod,  there  ififued  out  a  light  from  the  little  end  of  the 
rod,  which  was  that  next  the  board  3  and  as  the  boy  told 
Mr.  Gray,  it  came  along  with  a  hiding  noife,  and  ftruck 
agai»ft  the  board  :  When  he  touch’d  the  board,  there  was 
a  light  3  and  at  the  fame  time,  another  on  the  end  of  the 
rod,  but  he  heard  no  fnapping  nor  pricking  of  his  finger,  as 
when  the  brafs  plate  and  iron  rod  were  made  ufe  of.  ^  * 

When  the  boy  was  fufpended  upon  the  fcarlet  lines,  he 
attracted  the  white  thread  at  a  very  fmall  diflance,  but*  the 
attra&ion  ceafed  in  about  6  or  7  feconds  of  time  ;  Thai 
the  boy  being  taken  off,  dn  iron  rod  was  laid  on  the  lines  3 
,  Vol.  jC,  4  t.  bus 
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but  there  was  no  attraction  of  toe  thread  by  tne  body  of  the 
rod  5  but  when  the  thread  was  held  near  either  of  its  pointed 
ends,  there  was  a  fmall  re  pu  Hi  on  of  it,  and  in  the  dark  a 
very  finall  light  was  feen  at  each  end  of  the  rod. 

When  the  boy  was  fufpended  upon  the  blue  lines,  he  aN 
traded  the  thread  to  him,  when  it  was  held  at  leaf!  a  foot 
didance  from  him,  and  continued  his  attradion  to  near  75 
feconds  5  the  iron  rod  continued  its  atrradion  not  more  than 
^6  fcconds. 

In  the  afternoon  when  the  boy  was  fufpended  on  the  blue 
lines,  he  continued  his  attraction  50  minutes  3  on  the  icarlet 
lines,  25  minutes  3  on  the  orange  coloured  lines,  21  minutes. 

By  thefe  experiments  we  fee  the  efficacy  of  eledricit'y  on 
bodies  fufpended  upon  lines  of  the  lame  iubfrance,  but  of 
different  colours,  and  alfo  that  the  attradion  continues  much 
longer  upon  ill k  than  yarn  3  and  confequently  fiik  is  the 
propereft  body  to  iufpend  bodies  upon,  to  which  we  would 
communicate  eledricity. 


An  Account  of  the  "Births,  and  Burials ,  with  the  number  of 
Inhabitants  at  Stoke-Danierel,  in  the  County  of  Devoaj 
by  Mr.  ’William  Barlow.  Phil.  Tranf.  N0  43 9.  p.  171. 


UPON  taking  a  furvey  about  Michaelmas  1733,  of  the 
inhabitants  of  Stoke -darner el ,  the  number  of  perfons 
(men,  women,  and  children)  redding  in  the  pari fn,  amount¬ 
ed  to  3361.  By  the  regifter  Mr.  Barlow  finds,  that  in  the 
lame  year,  28  couple  were  married,  61  males,  and  61  fe¬ 
males  baptized  and  62  people  buried. 

Baptized.  Buried.  Number  of  people 


<5"  2. 
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V>  nence  it  appears,  that  the  number  of  perlons  who  died, 
is  one  more  than  halt  the  number  of  children  born,  and  that 
about  1  in  54  died.  .  * 

R  *s  t0  De  cbierv’d,  that  the  general  fever,  which  aim  oft  all 
tne  innabitants  of  the  fame  place  were  ill  of  at  the  fame 
was  in  part  within  the  year  mentioned  ;  alfo  that  one 
°1  the_  perfons  included  in  the'number  of  thole  buried,  was 
a  foreigner  brought  from  on  board  a  ‘Dutch  fhip  in  the 
river  5  anc  U;-it  two  more  were  drowned  from  on  board  a 

n,m  el  war  3  but  the  Blip’s  company  is  not  included  in  the 
number  of  the  inhabitants. 

It  appears  both  from  experience  and  obfervation,  that 
^  e  painii  o«  «.  toue-damcTel  is  as  healthful  an  air  as  any  in 
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l*he  foramen  ovale  of  the  Heart  found  open  in  an  Adult ;  by 
Mr .  Amyand.  Phil.  Tranf.  N°  439.  p.  172. 

R.  - — •  dying  at  the  age  of  22,  of  an  illnefs  that  had 
perplexed  his  pbyficians,  was  opened,  to  di (cover  an 
irnpofthume,  which  was  apprehended  in  the  belly  :  As  no¬ 
thing  was  obferv’d  there  worth  notice,  but  a  very  great  re¬ 
laxation  ot  the  vifcera,  the  caufe  of  his  death  was  looked  for 
in  the  thorax  3  and  there  the  lungs  were  flrongly  attached  on 
each  fide,  to  the  pleura ,  and  a  large  collection  of  water  in 
each  cavity,  efpecially  on  the  left,  where  the  pofterior  lobe 
was  infiam’d  and  tending  to  fuppuration  :  The  quantity  of 
water  in  the  pericardium  was  greater  than  ufual,  and  the 
heart  much  larger  than  could  be  expected  in  fb  great  an 
atrophy,  as  the  patient  was  reduced  to  3  in  it  the  foramen  ■ 
ovale  was  found  open,  fo  as  to  give  paffage  to  a  large  finger, 
when  a  fungous  fubftance,  which  grew  from  the  circumfe¬ 
rence  of  the  foramen,  and  ftopt  up  the  fame,  was  remov’d  ; 
The  valve  was  hardly  perceptible,  being  callous  and  furl’d  up  : 
The  dufius  arteriofus  was  found  clofe  as  ufuah  This  patient 
had  enjoy’d  great  health  till  latterly,  and  gave  no  fgn  of  this 
opening  of  the  foramen  ovale ,  which  is  preter  natural  in 
adults, 

A  ‘ Proportion  relating  to  the  combination  of  tratifparent 
Lens’s  with  reflecting  planes  3  by  Mr.  Hadley.  Phi], 
Tranf.  N°  440.  p.  185. 


TH  E  effeas  of  the  combining  feveral  kinds  of  tele’ 
fcopes  with  ref  effing  planes  led  Mr c  Hadley  to  the 
fol io w  i ng  p ropofi  rion . 

That  if  two  lens’s  of  equal  focal  length  be  pu  t  together 
in  the  form  of  a  telefcope,  and  a  plane  fpeculum  be  placed 
before  one  of  them,  fo  that  the  axis  of  the  telefcope  make 
any  angle  with  its  furface,  and  a  ray  of  light  (the  line  of 
whofe  direction  lies  in  a  plane  perpendicular  to  that  furface, 
and  palling  thro’  the  axis  of  the  telefcope)  fall  on  it,  and  be 
refleffed  from  it,  fo  as  to  pafs  thro’  the  telefcope  3  then  the 
line  oF  its  lafl  direction,  after  palling  the  relefccpe,  will  make 
an  angle  with  that  of  its  fir  ft  direction,  before  its  incidence 
on  the  fpeculum,  very  nearly  equal  to  double  the  angle, 
made  between  the  axis  of  the  telefcope  and  the  furface  of 
the  fpeculum, 

U  2 
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Lemma.  Let  the  line  F  G  (%  23.  pi.  VI.)  be  the  common 
axis  of  the  two  lens’s  ID  and  KE,  of  equal  focal  lengths  ; 
to  which  let  the  lines  A  D,  D  B  and  B  E,  be  each  equal  ; 
and  let  a  ray  of  light,  iffuing  from  a  point  in  the  axis  F,  fall 
on  the  lens  I  D  at  I,  and  be  there  refra&ed  into  the  line  I G, 
cutting  the  axis  in  G,  and  meeting  the  lens  K  E  in  K  ;  where 
let  the  ray  be  again  refra&ed  into  the  line  K  H,  cutting  the 
aforefaid  axis  in  H  ;  The  angles  I  F  D  and  KH  E  are 
very  nearly  equal. 

{Demonjlration.  We  learn  from  dioptrics,  that  the  lines 
El,  1G,  KH,  and  F  G  are  all  in  the  fame  plane  5  and  by 
the  conftru&ion,  the  lines  A  D,  DB  and  BE  are  equal; 
and  by  prcpof.  20.  of  Huygens's  dioptrics,  the  lines  F  A,  F  D 
and  F  G  are  continually  proportional  ;  and  confequently  F  A 
is  to  A  1),  as  F  D  to  DG  5  and  by  divifion,  F  A  is  to  AD, 
as  F  D  —  FA  (“  A  D)  is  to  DG-AD(=BG.)  There¬ 
fore,  A  D  is  to  B  G,  as  F  D  to  D  G.  By  the  lame  propor¬ 
tion,  the  lines  BG,  EG  and  HG  are  alfo  continually  pro¬ 
portional,  and  BE  (“AD)  is  to  B  G,  as  E  H  is  to  EG. 
Hence  it  follows,  that  the  lines  F  D,  D  G,  and  E  H,  E  G 

are  proportionals:  But  as  F  D  is  to  DG,  fo  is  the  tan¬ 
gent  of  the  angle  I  GD,  or  K  G  E  to  the  tangent  of  the 

angle  I  F  D  ;  and  as  E  H  is  to  E  G,  fo  is  the  tangent  of  the 

angle  KGE  to  the  tangent  of  the  angle  KHE:  The  tan¬ 
gent  of  the  angle  K  G  E,  therefore,  has  the  fame  proportion 
to  the  tangents  of  each  of  the  angles  I  F  D  and  KHE,  and 
confequently  thofe  angles  are  equal  Q.  E.  D. 

H  B.  In  the  demonftration  of  the  above  cited  propofition 
v/i  W&MSi  t‘ie  thicknefs  of  the  lens’s  is  negle£fed,  and  the 
durance  of  the  points  I  and  K,  from  the  line  F  G,  fop- 
poled  very  fmall  5  io  that  if  either  of  thofe  are  too  great, 

difference  between  the  anples 

1  r  D  and  K  H  E.  B 


.  Lef  DF  24.)  reprefent  the  two  lens’s  pui 

as  bdoreJ  bavln8  tbeIr  common  axis  in  the  line  EL 

T}  rn^^'  o  xTfpepU  ^m’  t0  which  th3t  ^  inclined  i« 
,  \!  &  \  ^  ^  and  let  A  B  be  a  ray  of  light  falling  or 

re'>  at,  B>,as  is  t,efor«  txprefled,  andlet’it  be  then 

ret  ail  .lA*  T  P°lnt  C  °f  the  lens  CG,  where  it  i 
tcnac.td  towards  the  point  D  of  the  lens  DF  and  then 
again  reiraffed  into  the  lire  73  7?  1  5  •  •  -r> 

The  and,  A  n  13  f  cuttln£  the  axis  in  E 

continued  h,A'°  1  lC0Ma.’ne.d  bctwcen  'his  la  ft  line  DE 
t  B  '  ifr  and  the,  firft  hne  of  the  incidence  c 
’  y  b>  vuU  be  vcr-V  nearly  equal  to  double  the  ana] 
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of  inclination  of  the  axis  of  the  lens’s  EL  to  the  plane  of 
the  fpeculum  B  N  5  i.  e.  double  the  angle  G  H  N. 

Demonfir  at  ion.  Produce  the  lines  of  incidence  and  re 
flexion  of  the  ray  A  B  and  B  C,  till  they  meet  the  axis  of 
the  two  lens’s  in  I  and  L  3  and  thro’  the  point  B  draw  B  £ 
perpendicular  to  the  plane  of  the  fpeculum,  and  cutting  the 
lame  axis  in  K,  the  angles  K  B  L  and  KB  I  are  equal  : 
The  angle  KL  B  is  the  difference  of  the  angles  IKB  and 
KB  L  5  and  the  angle  HI  B  is  the  fum  of  the  angles  [KB 
and  KBI  (equal  to  K B L)  :  Therefore,  the  anglelKB 
is  equal  to  halt  the  fum  of  the  angles  H  l  B  and  KLB  :  But 
by  the  foregoing  lemma ,  the  angles  KLB  and  FED  are 
very  nearly  equal :  Therefore,  the  angle  IKB  is  nearly 
equal  to  half  the  fum  of  the  angles  H  I  B  and  FED: 
i.  e.  to  half  the  angle  P  O  B  *  and  its  complement  B  H  I 
or  GHN  is  nearly  equal  to  half  the  angle  AGP,  the 
complement  of  POB  to  a  femi-circle.  Q.  E.  D. 

It  the  fir  ft  incidence  of  the  ray  be  fuppofed  to  be  in  the 
line  E  D,  it  will  proceed  in  the  fame  track  as  before,  but 
with  the  contrary  directions  $  fo  that  the  angle  E  O  B  made 
between  the  firft  incident  ray,  and  the  lad  reflected  one, 
will  dill  be  equal  to  the  double  of  G  H  N,  as  before. 

It  is  evident  that  on  this  principle  an  inftrument  might  be 
ccndruCted,  whofe  effeCts  would,  in  a  great  meafure,  refem- 
ble  thofe  of  that  in  Phil.  Pranf.  N°  420  :  But  it  would 
be  liable  to  the  errors  arifing  both  from  the  fpherical  figure  of 
the  lens’s,  and  the  different  refrangibility  of  the  rays  of 
light,  when  the  objeCl  is  fee'n  at  a  diftance  from  the  axis  of 
the  telefcope  5  altho’  thofe  errors,  by  a  proper  difpofition  of 
the  parts  of  the  indrument,  may  be  reduced  to  a  very  fmail 
quantity  :  However,  for  this  reafon,  and  becaufe  the  in¬ 
drument  feemed  to  Mr.  Hadley  to  he  attended  with  greater 
inconveniencies,  both  in  its  condruffion  and  ufe,  than  the 
other,  he  has  not  thought  it  necefTary  to  give  a  more  par¬ 
ticular  deicription  of  it. 

A  large  bony  fub fiance  found  in  the  Womb  •  by  Dr.  Hody. 

Phil.  T  ranf.  N°  440.  p.  189. 

IN  examining  the  pelvis  of  a  woman,  57  years  of  age,  Dr. 

Body  found  a  large  bony  fubdance  in  the  womb,  °and  fo 
flrictly  united  to  it,  that  they  feem’d  one  and  the  fame  body 
Upon  cutting  the  f  ubdance  afunder,  he  obferved  the  oflinca- 
non  went  no  farther  than  the  thicknefs  of  a  dulling;  the 
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part  immediately  under  the  offification  was  like  firm  flefh,  and 
this  flefh  grew  fofrer  and  fofter,  as  it  drew  near  its  centre. 

This  woman  never  had  but  one  chi'd,  of  wmch  file  was  de¬ 
livered  about  27  years  before /he  died:  Her  chief  complaints 
for  fome  years,  were  a  ihort  cough,  great  difficulty  in  breathing, 
frequent  uneafinefs  in  making  water,  or  in  going  to  ftool,  and 
a  conftant  weight,  or  bearing  down,  upon  the  parts  of  genera¬ 
tion. 

'the  immediate  caufe  of  her  death  was,  undoubtedly,  an 
aflhtna  $  for,  lie  had  only  one  lobe  of  the  lungs  left,  that  was 
perfeCHy  found  ;  the  reft  adhered  firmly  to  the  pleura ,  were 
very  much  contracted,  and  in  iome  places  feirrhous. 

A  (Fig.  1.  Plate  VH.')  reprefents  the  bony  i  abidance  ;  B  the 
fubftance  of  the  womb  cut  open,  and  turned  backwards  $  C 
fmall  fibres  conne&ing  the  bony  fubftance  with  the  uterus  ;  D 
the  right  Fallopian  tube  lying  upon  the  membrane,  which  joins 
the  tube  to  the  uterus ,  and  to  the  ovarium  $  E  the  ovarium  5  F 
the  Morfus  diaboli ;  G  the  left  Fallopian  tube  cut  off ;  PI  the 
neck  of  the  uterus  cut  open,  as  elongated  by  the  difeale  $  I  the 
mouth  of  the  uterus  laid  open  5  K  the  greateft  part  of  the  va¬ 
gina  like  wife  laid  open. 

Th  is  uterus ,  with  the  bony  fubftance  adhering  thereto,  hav¬ 
ing  been  kept  10  years  in-  ipirits  before  it .  was  lent  to  the  en¬ 
graver,  the  vagina ,  Fallopian  tube,  the  membrane  on  which 
the  tube  lies  and  the  ovarium ,  nvuft  be  fuppofed  to  be  greatly 
contracted:  But  that  part  of  the  uterus  diftended  by  the  bony 
fubftance  is  indeed  very  little  contracted  :  For,  when  firft  taken 
out  of  the  body  it  was  icarce  as  thick  as  a  half  crown  piece. 


home  Experiments  concerning  the  impregnation  of  the  Seeds 
of  Plants  5  by  Mr .  Logan.  Phil.  Tranf.  N°  440.  p.  192. 

AS  the  notion  of  a  male  feed,  or  the  farina  fee  cun  dans  in 
vegetables  is  now  very  common,  Mr.  Logan  only  mentions 
luck  ooiervations,  as  may  have  iome  tendency  to  the  fubjeCf  in 

llaRcl:  he  finds  from  Mr.  Miller's  dictionary,  that 

M.  Geojjroy,  from  the  experiments  he  made  on  Maiz,  was  of 
opinion  that  feeds  may  grow  up  to  their  full  fize,  and  appear 
perfeCl  to  the  eye,  without  being  impregnated  by  the  farina  5 
wiich  poffibiy,  for  ought  Mr  .Logan  knows,  may  in  iome 
£?,CS n'1?’  as  there  is  no  end  of  varieties  in  nature.  But  in 
t;ie  lubjeCt  M.  Geojfroy  mention’d,  pvf.  r .  Lor  an  has  reafon  to  be-* 
iieve  hys  otnerwife  ;  and  that  he  did  not  apply  all  the  care  re- 
quiiue  in  the  management. 
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In  fpring  Mr.  Logan  reiolv’d  to  make  fome  experiments  on 
imaiz  or  Indian  corn.  In  each  corner  of  his  garden  (which  is 
40  foot  in  breadth1,  and  near  80  foot  in  length)  he  planted  a  hill 
of  that  corn  5  and  watching  the  plants  when  they  grew  up  to  a 
proper  height,  and  were  pulhing  out  both  the  taftels  above,  and 
ears  below:  From  one  of  thole  hills  he  cut  off  the  whole  taf" 
ie Is  5  on  others  he  carefully  open’d  the  ends  of  the  ears  5  and 
from  fome  of  them  he  cut  or  pinch’d  oft  all  the  filken  fila¬ 
ments  ;  from  others  he  took  about  half,  from  others  one  fourth, 
and  three  fourths,  &c.  with  lome  variety,  noting*  tne  heaas, 
and  the  -quantity  taken  from  each  :  Other  heads  again  he  tied 
up  at  their  ends  (juft  before  the  filk  was  putting  out)  with  fine 
mufiin,  but  the  fuzzieft  or  moft  nappy  he  could  find,  to  prevent 
the  pafiage  of  th e  farina  ;  but  that  would  obftrubl  neither  fun, 
air,  or  rain.  He  alio  faften’d  it  fo  very  loofely,  as  not  to  give 
the  leaf!  check  to  vegetation. 

The  coniequence  of  all  which  was  this;  that  of  tne  5  °r  61 
ears  on  the  firft  hi  11,  from  which  he  had  taken,  all  the  taftels, 
from  whence  proceeds  the  farina*  there  was  only  one  that  had 
lb  much  as  a  fingle  grain  in  it  $  and  that  in  about  480  cells  had 
but  about  zo  or  z  i  grains  ;  the  heads  or  ears,  as  they  flood  on 
the  plant,  look’d  as  well  to  the  eye  as  any  other  :  They  were  of 
their  proper  length  ;  the  cores  of  their  full  fize  :  But  to  the 
touch,  for  want  of  the  grain,  they  felt  light  and  yielding.  On 
the  core,  when  d i veiled  of  the  leaves  that  cover  it  ?  the  beds 
ot  feed  were  in  their  ranges,  with  only  a  dry  fkin  on  each. 

In  the  ears  of  the  other  hills,  from  which  he  had  taken  ail 
the  filk  5  and  in  thole  he  had  cover’d  with  mufiin,  there  was 
not  io  much  as  one  mature  grown  gram,  nor  otner  tnan  what  he 
has  mention’d  in  the  .fir it ;  But  in  all  the  other  ears,  in  which  he 
had  left  parr,  and  taken  part  ot  the  illk,  there  was  in  each  the- 
exabi:  proportion  of  full  grains,  according  to  the  quantity  or 
number  of  the  filaments  he  had  left  on  them.  And  for  the  tew 
grains  he  found  on  one  head  in  the  firft  hill,  he  immediately  ac¬ 
counted  thus;  That  head,  or  ear,  was  very  large,  and  flood 
prominent  from  the  plant;  pointing  weitward  with  its  filk  di¬ 
rectly  towards  the  next  hill  of  Indtan  corn  ;  and  the  farina  %  he 
knows,  when  very  ripe,  on  (baking  the  Balk,  will  By  oft  in  the 
fiqeft  duft,  lb  me  what  like  imoke.  He  therefore,  with  good 
region,  judged  that  a  wefterly  wind  had  wafted  fome  few  of 
thefe  particles  from  the  other  hill,  which  had  lit  on  the  fliles  of 
ibis  ear,  in  a  fttuation  ■  perfeblly  well  fitted  to  receive  them, 
whidi  none  of  the  other  ears  on  the  lame  hill  bad  ;  And  indeed 
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he  was  furprifed  that  he  found  no  more  of  the  fame  ear  impreg- 

nated  in  the  fame  manner.  .  .  . 

As  Mr.  Logan  was  very  exact  in  this  experiment  and  curious 

enough  in  his  obfervations,  he  thinks  it  may  realbnably  be 
allow’d,  that  notwithftanding  what  M.  Geofroy  may  have  de¬ 
liver’d  of  his  trials  on  the  fame  plant,  that  the  filk  was  taken 
quite  away  from  thofe  heads,  and  that  in  fuch  as  were  cover’d 
with  muflin  none  of  the  grains  will  grow  up  to  their  fize,  when 
prevented  from  receiving  the  farina  to  impregnate  them  ;  but 
appear,  when  the  ears  of  corn  are  difclofed,  with  all  the  beds 
of  feeds  or  grains  in  their  ranges,  with  only  a  dry  fkin  on  each, 
about  the  fame  lize  as  when  the  little  tender  ears  appear  fill’d 
with  milky  juice  before  it  puts  out  its  filk.  But  the  few  grains 
that  were  grown  on  the  fingle  ear  were  as  full  and  as  fair  as  any 
he  had  feen;  the  places  of  all  the  reft  had  only  dry  empty  pel¬ 
licles  as  he  has  defcribed  them  3  and  he  much  queftions,  whe¬ 
ther  the  fame  does  not  hold  generally  in  the  whole  courle  of  ve¬ 
getation,  tho’  it  may  not  be  fafe  to  pronounce  abfblutely  upon  it, 
without  a  great  variety  of  experiments  on  different  fubje&s.  But 
he  believes  there  are  few  plants  that  will  afford  fo  fine  an  oppor¬ 
tunity  for  obiervation  as  the  maiz  or  Indian  corn  $  becaufe  its 
ftiles  may  be  taken  off  or  left  on  the  ear,  in  any  proportion  5 
and  the  grains  be  afterwards  number’d  in  the  manner  men- 
tioa’d. 


Some  Obfervations  tf/Eclipfes  of  Jupiter’s  Satellites,  at  South- 
wick,  near  Oundle  in  Northamptonfhire  $  by  Mr.  Lynn. 
PhiLTrani.  N°  440.  p.  196. 


TH  E  telefcope  Mr.  Lynn  made  ufe  of  in  the  following 
obfervations  is  the  fame  as  formerly,  having  a  13  foot 
object  glafs,  with  an  aperture  of  2  inches  and  4  tenths,  and  an 
eye-glals  of  ^  inches  and  \  focus  3  by  apparent  time  at  South - 
wick,  near  Oundle  in  Northamptovfiire  3  longitude  weft  from 
London  30  minutes  as  follows. 


Year  Mon.  D.  H.  M.  S. 

*73°,  The  fecend  fatellite  beoan  to?  , 

emerge  £  -Apr.  29  10  19  2G 

In  a  minute  after  it  feemed  to / 

be  as  bright  as  the  4th  fa  tel- >  20  29 

llt£  -  J 

And  at  full  brightneft  about  21  sta 

1729-30  The  4th  fatellite  emerged  '  Jan,  25  9  45  near, 

Xea| 
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Year  Mon.  D.  H.  M.  S» 

*730  The  fecond  fat.  began  to  immerge  Nov.  28  13  17  4<£ 
And  was  quite  out  of  fight  19  4# 

1731  The  fecond  Pt.  began  to  emerge  Mar,  29  11  3  3  8 

And  feemed  at  full  brightnefs  about  3  6  30 

The  firft  fat.  began  to  emerge  Apr,  18  11  45  10 
And  was  at  full  brightnefs  about  4 6  10 

Again  the  firft  began  to  emerge  May  4  10  4  30 

Was  at  full  brightnels  about  5  43 

And  pafs’d  by  the  third  fatellite  at  11  4 9  30 

17301  The  full  fat,  began  to  immerge  Jan,  7  iz  2  55 
And  was  quite  out  of  fight  about  42$ 

1 731- 2  The  third  iat.  began  to  immerge  Jan.  28  14  16  00 

Was  but  equal  in  light  to  the  lecond  at  19  00 

Quite  difappear’d  at  24  00 

1732  The  fecond  fat.  began  to  emerge  Apr.  30  12  23  57 

The  firft  fat.  began  to  emerge  May  6  1 2  48  44 

1732- 3  The  third  fat.  quite  difappear’d  Feb.  18  13  5  30 

1733  Again  the  third  lat.  difappear’d  Apr.  2  13  3  30 

But  it  began  to  fail  of  its  light  about  5  or  6  minutes 

before 

1735  The  lecond  fatellite  immerged  May  28  10  45  00 

The  third  began  to  emerge  Aug.  3  9  1030 

And  was  4  or  5  minutes  before  it  came  to  irs  full 

brightnels. 


Concerning  the  High  Tide  in  the  River  of  Thames  on  Feb.  1 6t 
1135  6  \  by  Mr.  Jones.  Phil.  Tranf.  N3  440.  p.  198. 

MR.  Jones  having  in  a  former  Tranfaffiiw  given  an  ac¬ 
count  of  the  tides  flowing  in  the  river  of  Thames ,  which 
then  flow’d  20  foot  5  inches  and  a  half  as  he  took  it  by  a  le¬ 
vel  from  that  high  water  mark  to  low  water  the  next  morning, 
and  was  4  inches  higher  than  had  been  known  for  40  years  be¬ 
fore  :  He  now  adds,  that  having  marked  that  high  tide  on  a 
poll  3  on  the  16.  of  February ,  1735  6  the  tide  role  at  the  fame 
place  6  inches  -J  above  that  mark,  and  flow’d  near  2  foot  the 
laft  half  hour  but  one  before  high  wafer. 

Had  the  tide  flow’d  its  full  time,  it  would  have  flow’d  half  an 
hour  longer,  and  drowned  the  whole  level. 
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A  fw&ular  cutaneous  Diftemper*  by  T>r.  Abraham  Vater;, 
Phil.  Tranf.  N°  440.  p.  1 99.  Translated  from  the  Latin. 

IN  cPhil .  Tranf.  N°  424  is  an  account  of  a  very  extraordinary 
and  curious  cafe  of  a  diftempered  cutis  or  rather  cuticula  in 
a  country  lad  of  14  years  of  age  5  it  was  fo  thick  and  hard  as 
to  be  rather  like  the  bark  of  a  tree  than  a  human  {kin  ;  and  like 
a  cafe  it  covered  his  whole  body  5  excepting  the  palms  of  the 
hands  and  foies  of  the  feet,  that  he  feetned  to  be  enveloped  in  it$ 
it  was  yearly  fhed  in  autumn. 

This  cafe  is  very  well  illuftrated  by  the  hiftory  of  a  girl  of 
8  years  of  age,  at  Gera  in  Voigtland ,  a  feat  of  the  counts  of 
ReuJ/en,  as  the  Dr.  had  it  from  Dr.  Harnijchius. 

For Tome  years  before,  fhe  had  laboured  under  a  fwelling  of 
her  joints  and  whole  body  5  and  after  the  ufe  of  feveral  quack 
and  other  medicines,  a  remarkable  hard  tumour  arole  on  her 
back  between  the  fhoulder-blades,  which  being  taken  for  a  be¬ 
ginning  bunch,  it  was  difcufled  by  topical  applications.  But 
from  that  time  there  infenfsbly  began  to  grow  on  her  hands  and 
feet,  efpecially  on  the  palms  and  foies,  a  dry  hard  cruft,  that 
projedled  a  good  way  on  the  ends  of  the  fingers  and  toes,  and 
hindered  her  grafping  and  walking,  lb  that  fhe  could  neither 
l.and  nor  go,  but  was  fain  to  be  carried.  At  times  the  cruft 
meds,  efpecially  after  various  inundlions  5  but  thereby  fhe  be¬ 
came  ill,  and  fwoln,  with  anxiety  and  pains  internally,  that 
continued  till  the  cruft  was  again  renewed  :  Upon  which  fhe  felt 
no  other  inconveniency  then  being  depriv’d  of  the  ufe  of  her 
hands  and  feet.  In  a  year  after,  upon  the  diforder  recurring  fhe 
was  committed  to  the  care  of  a  furgeon,  who  with  mercurial 
laxatives  and  cleanfing  decotftions  removed  the  difeafe,  and  re* 
itored  her  fkin  to  its  former  cleannefs :  So  that  fhe  feemed  to 
enjoy  a  peiredl:  ftate  of  health  $  but  whether  it  fliould  continue 
time  mult  .hew.  Upon  viewing  this  cruft  with  a  microlcope,  it 

to  confift  of  little  fcales,  which  the  more  evi¬ 
dently  fhews  that  it  is  nothing  other  than  the  cuticle  itfelf, 

'rF"1  a  r*?  ^arden  d  by  a  vifcid  and  tartarous  nutriment. 
t  e  a!™2  ”  f*  a^°  reLtes  that  in  a  neighbouring 

V ?  18  a  w°man,  who  twice  a  year  for  a  long  time 

J i  f  /  Cru(  frrom  her  hands  and  fot  as  alfo  from  the  arm, 
t>  .  ?u.n  .no  rehef  from  any  medicines  hitherto  made  ufe  of: 
^  /*11S  Patlent  laboured  under  an  obftru<ftion  of  the 

dWenfeh  which  leemcd  to  be  the  iburce  of  this  diforder. 
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Experiments  concerning  the  Vibrations  of  ‘Pendulums  5  by 
tDr.  Derham.  Phil,  Tranf.-  N°  440.  p.  201. 

THE  account  Mr.  Bradley  gave  in  Phil.  Pranf.  N°432, 
of  obfervations  made  at  Jamaica  by  Mr.  Campbell , 
with  a  nice  pendulum  clock  of  Mr.  Graham's  making, 
brought  to  Dr.  Derham's  mind  fome  experiments  he  made 
fome  years  before,  that  may  be  of  ufe  in  obfervations  of  this 
nature. 

The  firfl  he  takes  notice  of  are  fome  experiments  he  made 
in  1704,  with  excellent  infiruments,  concerning  the  vibra¬ 
tions  of  pendulums  in  vacuo ,  that  were  published  in  Phil . 

5 tranf  N°  294  :  The  fum  of  which  is  that  the  vibrations  in 
vacuo  were  larger  than  in  the  open  air,  or  unexhaufted  re¬ 
ceiver  5  as  alio,  that  the  enlargement  or  diminution  of  the 
vibrations,  was  conllantly  in  proportion  to  the  quantity  of 
air,  (or  the  rarity  or  denfity  thereof,)  which  was  left  in  the 
receiver  of  the  air-pump.  And  as  the  vibrations  were  larger 
or  fhorter,  fo  the  times  were  augmented  or  diminifhed  ac¬ 
cordingly,  viz.  two  feconds  in  an  hour  flower,  when  the  vi¬ 
brations  were  largefl,  and  lefs  and  lefs,  as  the  air  was  re-ad¬ 
mitted,  and  the  vibrations  fhortned. 

But  rotwithffanding  the  times  were  flower,  as  the  vibrations 
were  larger,  yet  he  had  reafon  to  conclude,  that  the  pendulum 
really  mov’d  quicker  in  vacuo,  than  in  the  air  $  beeaufe  the 
fame  difference  or  enlargement  of  the  vibrations  (as  two 
tenths  of  an  inch  on  a  fide)  would  caufe  the  movement  ln- 
ftead  of  two  feconds  in  an  hour,  to  go  fix  or  feven  feconds 
flower  in  the  fame  time,  as  he  found  by  nice  experiments. 

The  next  experiments  the  Dr.  mentions,  he  made  at  feve- 
ral  times,  viz.  in  1705,  170 6y  and  17 12,  by  the  help  of  a 
good  month-piece  that  fwings  feconds  :  The  weight  that  then 
drove  it  was  about  32  or  13  pounds,  and  it  kept  time  ex¬ 
actly  by  the  fun’s  mean  motion  :  But  by  hanging  on  fix 
pounds  more,  the  vibrations  were  enlarged  5  but  yet  the  clock 
gain’d  13  or  14  feconds  in  a  day. 

And  as  the  increafe  or  diminution  of  the  power  that 
drives  the  clock,  accelerates  or  retards  its  motion ;  fo,  no 
doubt,  doth  cleannefs  or  foulnefs  aflfe£f  it  3  and  fo  doth  heat 
and  cold  :  For,  all  have  the  fame  effed  upon  the  pallets  and 
pendulum. 

The  laft  experiments  the  Doff  or  mentions,  he  made  io 
17!#,  and  37585  to  try  what  efteffs  heat  and  cold  had  upon 
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iron  rods  of  the  fame  length,  or  as  near  as  poffible  to  thofe 
that  fwino  feconds.  He  made  his  experiments  with  round 
rods  of  about  a  quarter  of  an  inch  in  diameter,  and  with 
fquare  rods,  about  t  of  an  inch  fquare  ;  the  eftefls  on  both 

which  were  the  fame.  .  . 

At  firft  be  took  the  exact  length  of  the  rods  in  their 

natural  temper  :  Then  he  heated  them  from  end  to  end  in 
a  fmirh’s  fire,  nearly  to  a  flaming  heat  $  by  which  means 
they  were  lengthened  two  tenths  of  an  inch.  Then  he 
quench’d  them  In  cold  water,  which  made  them  Ti<*of  an 
inch  fhorter  than  in  their  natural  ftate. 

Then  he  warmed  them,  as  near  as  he  could  guefs,  to  the 
temper  of  his  body,  by  which  means  they  were  about  ^  of 
an  inch  longer  than  in  their  natural  temper. 

Afterwards  he  cool’d  them  in  a  idrong  frigorific  mixture 
of  common  fait  and  inow,  which  fhortened  them  T§¥  parts 
of  an  inch. 

Afterwards  he  meafur’d  thefe  rods,  when  heated  in  an 
hot  iun,  which  lengthen’d  them  parts  of  an  inch  more 
than  their  natural  temper. 

All  theie  experiments  feem  to  concur  in  refolving  the 
phenomenon  of  pendulum  clocks  going  flower  under  the 
equator,  than  in  the  latitudes  from  it  :  But  yet  he  owns, 
that  he  has  too  good  an  opinion  of  Sir  Ifaac  Newton's  no¬ 
tion  of  the  fpheroidal  figure  of  the  earth,  to  part  eafily  with 
it  5  and  therefore  he  leaves  it  to  the  confederation  of  others, 
how  far  the  figure  of  the  earth,  and  how  far  heat  and  cold, 
and  the  rarity  and  deniity  of  the  air,  are  concerned  in  that 
phenomenon. 

Con  fir  u£l  ion  and  ufe  of  fpherical  Maps,  or  fuch  as  are  de¬ 
lineated  upon  ‘Portions  of  a  fpherical  Surface  ;  by  Mr- John  * 
Colfon.  Phil.  Tranf.  N°  44®.  p.  204. 

Geographical  maps  and  hydrographical  charts,  tho*  re¬ 
presentations  of  a  convex  fperical  furface  5  yet  at  firld 
were  delineated  upon  planes,  as  .being  the  mold  eafy  and  ob- 
vious,  tho  not  the  mold  natural  and  accurate  reprefentations : 
Ana  they  will  be  fufficiently  near  the  truth,  when  the  part 
or  the  earth  or  Teas  to  be  defcribed  is  not  of  a  very  large 
extent  5  and  fuch  have  been  ufually  call’d  chorographical 
and  topographical  maps  :  But  when  the  map  is  any  thing 
general,  or  is  to  contain  any  large  trafd  of  the  earth  or  feas, 
luppoie,  for  inldance,  one  of  the  four  quarters  of  the  world. 
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as  they  are  call’d  $  in  that  cafe,  when  the  proje&ion  or  repre¬ 
sentation  is  upon  a  plane,  the  parts  mull:  necefTanly  he  di- 
ftorted  $  as  one  way  contrafled  beyond  the  truth,  and  another 
way  dilated  :  fo  as  to  give  no  juft  idea  of  the  whole.  Nor 
can  this  diftortion  be  poftibly  avoided,  when  any  cooftderable 
part  of  a  Ipherical  lurface,  by  any  proje&ion  whatever,  is  to 
be  reprelented  upon  a  plane.  It  is  true,  this  diftortion  is 
always  regular  and  according  to  certain  laws :  So  that 
knowing  the  nature  of  the  projeflion,  it  may  tolerably  well 
be  allow’d  for  :  But  to  do  this  fcientifically,  and  as  it 
ought  to  be  done,  requires  much  skill  and  accuracy  in  the 
maker,  as  well  as  good  proficiency  and  experience  in  the 
perufer  $  and  therefore  not  fo  proper  for  an  introduction  to 
learners  in  the  rudiments  of  geography  5  young  minds  being 
apt  to  receive  wrong  notions  and  prejudices  from  them  $  at 
leaft  they  cannot  be  rightly  and  eafily  inftru&ed  by  them. 

To  obviate  this  inconvenience,  geographers  have  contrived 
and  conftruCted  the  terreftrial  globe,  on  which  they  endea¬ 
vour  to  delineate  all  the  parts  of  the  earth’s  furface  in  their 
natural  ftate,  as  to  longitude,  latitude,  diftance,  bearing,  mag¬ 
nitude,  &c.  which  being  a  true  and  genuine  reprefentation 
of  the  whole  fuperficies  of  the  earth,  as  far  as  it  is  hitherto 
known,  is  the  beft  adapted  for  conveying  juft  notions  to  young’ 
minds,  and  for  preventing  all  falfe  conceptions  and  prepoftef- 
fions.  After  the  firft  rudiments  of  geography  have  been  im¬ 
bibed  from  hence,  they  will  then  be  prepared  for  the  ufe  of 
plain  maps  $  and  will  afterwards  find,  that  large  projections 
of  particular  countries,  kingdoms  and  provinces  in  plana9 
will  be  of  excellent  fervice  to  them  for  their  farther  improve¬ 
ment  in  this  ufeful  and  neceffary  fcience.  Nor  will  they  now 
be  in  any  danger  of  being  milled  by  fuch  maps,  tho’  they 
are  not  fuch  juft  and  natural  reprefentations  of  the  terreftrial 
globe. 

Now  the  fame  conveniencies,  that  may  be  derived  from 
the  whole  globe,  may,  in  proportion,  be  had  from  any  notable 
portions  of  it  $  as  an  hemifphere,  a  quadrant,  a  fextant,  an 
oCtant,  or  other  part  ;  but  with  this  advantage  betides,  that 
thefe  partial  fpherical  maps  will  not  only  be  much  lefs  cum^ 
berfome,  and  more  managable  than  a  whole  globe,  but  may 
be  made  much  more  accurate  and  particular,  as  being  ca^ 
pable  of  being  formed  to  a  much  larger  diameter  than  a 
globe  can  be  conveniently  made  to.  The  maps  may  be  firft 
printed  on  a  plane,  as  is  ulual  in  the  common  globes,  and 
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then  patted  upon  thin  convex  fhells  of  paftboard  formed  t@ 
the  intended  radius.  The  forming  of  thefe  fpherical  coats 
of  paftboard  will  be  matter  of  no  great  difficulty,  even  to  as 
large  a  diameter  as  fhall  be  defired  ;  but  the  chief  art  will  be 
required  in  projefting  the  maps  in  piano,  after  the  fimplett 
and  exackft  manner  $  fo  as  that  they  may  adapt  themfelves, 
with  as  little  error  as  poffible,  to  a  fpherical  furface  :  For,  a 
plane  furface  cannot  be  converted  into  a  fpherical  furface 
without  fome  error.  The  beft  method  of  doing  this,  with 
the  leaft  poffible  error,  Mr.  Colfon  thinks  will  be  as  follows : 

Inftead  of  the  ufual  flips  or  gutters,  as  is  the  manner  of 
globe-makers,  comprehended  between  two  meridians  at  fome 
diftance,  and  formed  only  tentatively  and  mechanically,  with¬ 
out  the  help  of  any  jutt  theory,  we  may  divide  the  whole 
fpherical  furface  into  parallel  portions,  or  zones ;  that  is,  into 
parts  terminated  by  two  parallels  to  the  equator,  at  the  di¬ 
ftance  fuppofe  of  10  degrees.  As  if  the  firft  of  thefe  por¬ 
tions,  or  zones,  were  at  the  equator  itfelf,  and  extended  to 
five  degrees  of  latitude  on  each  fide  of  that  circle,  the  2d 
zone  would  be  at  the  parallel  of  10  degrees  of  latitude,  and 
would  extend  to  five  degrees  of  latitude  on  one  fide,  and  to 
15  dregrees  of  latitude  on  the  other  fide  of  that  parallel  * 
and  fo  of  the  fucceeding  zones. 

Now  we  may  conceive  the  firft  of  thefe  portions,  or  zones, 
to  be  converted  from  a  fpherical  to  a  plane  furface  in  the* 

.  following  manner,  without  fenfible  error.  Let  the  middle 
line  of  this  zone,  that  is,  the  equator,  continue  in  its  fitua- 
tion,  and  let  the  fegments  of  the  meridians  on  each  fide  be 
conceived  to  unbend  themfelves  gradually,  till  they  are  ex¬ 
tended  info  right  lines  perpendicular  to  the  equator  :  Then 
will  that,  which  was  before  a  zone,  or  portion  of  a  fpherical 
furface,  with  a  fmall  alteration,  become  a  portion  of?a  cylin¬ 
drical  furface,  circumfcribed  about  the  fphere*  whofe 
breadth  is  every  where  equal  to  10  degrees  of  thefphere  * 
and  whofe  circumference  is  equal  to*  the  equator?  And 
thus  every  parallel  to  the  equator,  as  far  as  that  of  five  de¬ 
grees  of  latitude  on  each  fide  will  be  ftretched  and  extended 
into  a  circle,  as  large  as  the  equator;  but  they  will  all 
keep  the  lame  enhance  from  one  another,  and  from  the  equa¬ 
tor,  'ha  they  had  before.  This  extenfion,  or  alteration,  will 
be  every  where  regular  and  uniform,  and  will  be  but  very 
Imk  even  where  n  is  molt :  For,  the  leaft  of  thefe  circles 
which  is  the  parallel  of  five  degrees  of  latitude,  has  the 
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fame  proportion  to  the  circle  it  is  ftretched  to,  or  the  equa¬ 
tor,  as  the  fine  of  85  degrees  has  to  the  radius,  or  as  9961947 
to  10000000,  which  approaches  very  near  to  a  ratio  of  equa¬ 
lity  :  And  now  it  will  be  eafily  conceiv’d,  that  without  un¬ 
dergoing  any  other  alteration,  or  diftortion,  this  portion  of  a 
cylindrical  furface  may  be  refhfied,  or  extended  into  a  plane 
parallelogram,  whofe  length  will  be  equal  to  that  of  the 
equator,  and  whofe  breadth  will  be  equal  to  an  arch  of  id 
degrees  of  the  fame  equator. 

And  confequently,  by  an  operation  that  will  be  juft  the 
reverfe  of  this  5  if  upon  a  plane  we  delineate  fuch  a  paral¬ 
lelogram  as  this,  we  may  then  lay  down  all  the  places  con¬ 
tained  therein,  very  exaflly,  in  their  proper  fituation  of  lon¬ 
gitude  and  latitude  $  and  then  apply  its  middle  line  or  equa¬ 
tor  to  that  of  a  globe  of  a  due  magnitude,  which  will  then 
become  a  portion  of  a  cylindrical  furface,  circumlcribed 
about  the  globe.  Then  by  preffing  it  clofe  to  the  body  of 
the  globe  5  we  fhall  caule  it  to  contrail  itfelf  a  very  little, 
but  regularly  ;  which  contraction  will  be  only  according  to 
longitude,  and  not  at  all  according  to  latitude  :  And  then 
the  cylindrical  furface  will  be  changed  into  that  of  a  fphere, 
and  become  the  firft  fpherica!  zone  before  defcribed,  with  all 
its  delineations  in  their  due  pofition,  without  lenfible  error. 

In  like  manner  in  the  fecond  fpherica!  portion  or  zone. 
Comprehended  between  the  parallels  of  5  and  15  degrees, 
whofe  middle  line  is  the  parallel  of  10  degrees,  we  may  con¬ 
ceive  the  fegments  of  the  meridians  to  unbend  gradually  on 
each  fide,  and  extend  themfelves  into  tangent  right  lines, 
which  therefore  will  form  a  fegment  of  a  conical  furface, 
ftill  touching  the  globe  in  the  parallel  of  10  degrees  of  la¬ 
titude.  The  axis  of  this  cone  will  coincide  with  the  pro¬ 
longed  axis  of  the  globe  -  and  the  fide  of  the  cone,  which  is 
to  be  eftimated  from  the  vertex  to  the  circle  of  contact,  will 
be  the  co-tangent  of  the  latitude,  or  the-  tangent  of  80  de¬ 
grees.  Now  this  portion  of  a  conical  furface  may  eafily  be 
conceived  to  be  unroll’d,  or  expanded  into  a  plane  furface, 
without  undergoing  any  other  alteration  ;  and  then  it  will  be¬ 
come  a  portion  of  a  fector  of  a  circle  ;  which  portion  will 
have  for  its  length  or  middle  line  an  arch  of  a  circle,  de- 
feribed  with  the  aforefaid  tangent,  as  a  radius  ;  whofe  length 
will  be  the  lame  as  the  parallel  of  contaff,  and  its  breadth 
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therefore,  be  eafily  deferibed  in  piano ,  and  within  it  may  be 
ioferted  all  the  places  belonging  to  it,  according  to  their  Ion- 
Eitude  and  latitude :  Then  it  rauli  be  applied  to  the  globe  j 
To  as  that  its  middle  line  ihall  coincide  with  the  parallel  of 
to  degrees.  Then  by  preffing,  it  may  be  bent  to  the  furface 
of  the  globe,  every  meridian  to  its  refpedhve  reprefentative, 
by  which  it  will  uniformly  contrail  a  little  according  to  Ion- 
gitude,  but  not  at  all  according  to  latitude.  And  thus  the 
globe  will  be  cover’d  as  far  as  1 5  degrees  of  latitude. 

The  next  zone,  or  that  belonging  to  the  parallel  of  20 
degrees,  may  be  conilrufted  a  priori  in  the  following  man¬ 
ner  :  Upon  a  plain  paper,  with  radius  equal  to  the  tangent 
of  70  degrees,  defenbe  an  arch,  whofe  length  is  equal  to 
that  of  the  parallel  of  10  degrees  5  as  alfo  two  other  con¬ 
centric  arches  on  each  fide,  at  a  diftance  from  the  middle 
arch,  equal  to  an  arch  of  5  degrees  :  This  will  be  the  re¬ 
quir’d  legment  of  the  circular  feclor,  in  which  are  to  be  inferr¬ 
ed  all  the  places  belonging  to  it,  according  to  their  longitude 
and  latitude.  Then  the  middle  line  or  arch  is  to  be  applied  to 
the  parallel  of  20  degrees  upon  the  globe,  and  the  fegment 
of  the  conical  furface,  thence  arifing,  is  to  be  duly  contradied 
as  before,  or  prel's’d  clofe  to  the  globe  $  by  which  means 
this  zone  will  alfo  be  compleated.  And  in  the  fame  manner 
we  are  to  proceed  to  the  fucceeding  zones,  till  the  whole 
globe  is  cover’d:  And  the  method  will  not  differ  in  any 
material  circumftance,  if  inftead  of  a  whole  globe,  we  are 
to  conftruft  any  part  of  it  only,  or  what  Mr.  Colfon  here  calls 
a  fpberical  map. 

To  reduce  this  theory  to  practice,  and  as  a  fpecimen  cf 
Ipherical  maps,  Mr.  Colfon  has  conftruaed  a  terreftrial  hemi- 
fphere  to  a  diameter  of  near  15  inches  j  to  wMch  he  has 
given  the  name  of  the  Britijh  hemifphere  5  becaufe  it  has 
Great  Britain  in  the  centre,  or  rather  at  its  vertex.  It  is, 
therefore,  adapted  to  the  meridian  and  horizon  of  London , 
and  exhibits  one  half  of  the  earth’s  furface,  as  it  lies  round 
about  this  City  *  which  is  vaftly  the  moil  confiderable  part 
or  the  whole  earth’s  fuperficies.  The  longitude  and  latitude 
of  places  are  here  eafily  known  by  infpedhon,  and  their  bear¬ 
ing  and  diftances  may  be  nearly  eftimated  :  And  all  the  deli¬ 
neations  are  as  accurate  and  particular  as  this  fmall  radius 
would  permit  :  He,  therefore,  conceives  it  may  be  no  unfit 
inftrument  for  inftru&ing  beginners,  or  for  initiating  young 
minds  in  the  firft  rudiments  of  geography. 

'  A 
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A  Copy  of  an  ancient  Chirograph,  or  conveyance  of  art  of  a 
Sepulchre,  cut  in  Marble ,  lately  brought  from  Rome,  toge¬ 
ther  with  fome  Obfervations  thereon ,  by  Mr .  Gale.  PhiL 
Tranf.  N°  441.  p.211. 

The  infcription  at  full  length  is  as  follows  5 

1  Diis  Manibus 

2  Marci  Herennij 

3  Proti,  vixit  annos  viginti  duos 

4  Menfes  duos,  dies  quinque,,  fecerunt  Parentes 

5  Marcus  Herennius  Agricola  Sc 

6  Herennia  Lacena  filio. 

7  Chirographum.  Ollaria  numero  quatuor 

8  Cineraria  quinquaginta  tria  inrrantibus  par- 

9  te  jjeva  quae  font  in  monumento 

10  Titi  Flavii  Artemidori,  quod  eft  via 

11  Salaria  in  agro  Voluli  Bafilides 

1 2  fontibus  ab  urbe  parte  finiftra,  Do- 

13  nationis  caufa  Mancipio  accepit 
r4  Marcus  Herennius  Agricola  de  Tito  Flavio 

15  Artemidoro  SeBertio  nummo  uno  Libripende  Marcs 

16  Herennio  Jufto,  AnteBatus  eB  Tiberium 

17  Julium  Erorem  :  Inque  vacuam 

1 8  Pofleffionem  earum  ollarum 

19  Et  cinerariorum  Titus  Flavius  Arte- 
2.0  midorus  Flerennio  Agricola:  ire 
li  Aut  mittere,  oflaque  inferre  per- 
iz  mifit,  facrumque  quotiens  face- 
L3  re  veliit  Herennius  Agricola 

14  Heredefve  eju3  permifir,  Clavifve 

15  Ejus  monument!  poteBatem  fa&u- 

16  rum  fe  dixit,  dolumque  malum 

1 7  Hu  ic  rei  a  belle  afoturumque 
:8  Se  hxc  recte  dari,  fieri  praeftari- 
>9  que  Bipujatus  eB  Marcus  Herennius 
jo  Agricola,  fpepondit  Titus  Flavius 

51  Artemidorus  Aftum  XV  III.  Kalendas  Januarii 

52  Caio  Calpurnio  JFlacco,  Lucio*  Trebio 

;  3  Germano  Cos. 
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This  marble,  lately  arriv’d  from  Rome,  and  now  reported  in 
Sir  Hans  Shaves  Mufaum,  is  a  very  valuable  piece  of  anti- 
ciuity,  as  it  exhibits  a  complete  formula  of  a  chirograph  or 
conveyance  of  one  part  of  a  burying  place  from  one  family  to 
another,  but  neither  of  them  of  any  note,  feeming  by  their 
agnomina  to  have  been  only  Liber ti ,  or  defended  from  fuch. 
Agricola ,  it  is  true,  is  a  Roman  name,  but  thole  of  his  wife 
Zacenax  and  his  fon  Protus ,  are  both  Greek. 

By  this  chirograph  (line  7,  8,  &c.)  Herennius  -Agricola  ob¬ 
tains  from  Titus  Flavius  Artemidorus  a  right  to  4  ollaria  5 
which  were  niches  or  repertories,  wherein  they  placed  cinera - 
riay  urns  or  veflels  of  ftone  or  earth,  containing  tne  afhes  of  the 
dead  3  and  were  here  53m  number. 

Fabretti ,  it  is  true,  in  Infer  ipt.  ant.  in  re  dibus  pat.p.  1 6y  1  y» 
takes  the  cineraria  io  have  been  niches  for  receiving  and  keep¬ 
ing  fione-urns  5  but  Gut  her  in c  de  jure  Manium  lib.  2.  cap.  24, 
tells  us,  that  offuaria  oil  a  a  ciner arils  in  eo  differunt ,  quod  ha 
■ciner esy  ill a  ojj'a  emperent.  Belides,  if  they  were  niches,  or 
the  fame  as  ollaria ,  the  mentioning  of  them  as  in  this  inlcrip- 
tion,  would  be  an  unintelligible  tautology  3  and  Spon.  m  his 
Mifcellan .  Antiq .  Erudit .  p.  290,  gives  us  the  following  in¬ 
fer  iption,  which  ieems  to  put  the  matter  out  of  difpute. 

Roma  in  operculo  Vafis. 

CINERARIUM 
GEMELL.  Ill  A  ELI 
MARC  I  ET  PHILIPPI. 

Prom  both  which  authorities  it  is  evident,  that  the  cineraria 
were  veflels  and  not  repertories  for  them. 

l  his  monument  was  fituated  on  the  left  fide  of  the  via  Sola - 
riay  which  ran  to  the  north -weft  of  Rome  from  the  Porta  Col- 
lina.  It  flood  in  the  ground  of  Volujius  R  a  [Hides 3  and  the  con- 
fivieration  for  the  conveyance  of  it,  is  one  fefterce.  It  is  very 
ulual  in  fepukhral  inferiptions  to  find  the  monument  of  one  fa¬ 
mily  in  the  field  of  another  3  the  proprietor  of  the  monument 
referving  the  right  of  that  to  himfeif  when  he  fold  the  ground  3 
or  purchafing  ib  much  ground  from  the  owner  as  was  fufficient 
for  electing  tne  monument.  All  fepulchres,  when  once  a  body 
was  mterr d  therein,  were  efteenfd  as  religious  and  (acred,  and 
uete  not  to  follow  the  pcfleftTon  of  the  field. 
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V  -x? 

Mllle  pedes  in  fronte ,  trecentos  cippus  in  agrum 
Hie  dabat ,  bceredes  monumentum  ne  fequeretur. 

Hoir.  X.  Sat.  8* 

Line  n.  Bafelides  is  a  blunder  for  Bafilidis  in  the  genitive 
cafe. 

Linen,  12.  The  words  donationis  caufea  mancipio  accepit 

M.  Herennius  Agricola  de  ’Tito  Flavio  Artemidoro  11  SN.  I. 
are  to  be  read  feftertio  nummo  unoy  as  is  evidently  demonflrated 
from  the  foll  owing  infeription,  where  you  have  alfo  the  reft  of 
the  words  of  this  form  of  conveyance.  There  is  likewife  in 
Gruter  p.  DCCCCLVL  4.  an  inlcription  wherein  the  words  fe ■» 
ftertio  nummo  mo  are  exprefs’d  at  length. 

HOC.  MON  VMENTUM.  SIVE 
SEPVLCHRUM.  CUM  AREA.  SVA 
T.  FVF1CIUS  FELIX.  DE 
JVLIA  RVFIN  A.  DONATIONIS. 

CAVSA  MANCIPIO  ACCEPIT 

IIS.  N.  UNO.  QUOD  COMP  AR  AVI  T 
FVFICI,E  AM  PH  A  T  i£ 

CONJVGI  CARISSIMjL,  &c.- 

They  were  verba  folennia  donationis  vel  alienationis  caufd 
qudt  fiebat  per  mancipium.  This  mancipation  was  often  a  fic¬ 
titious  fale  of  a  thing  to  make  the  donation  of  it  valid,  as  in 
this  cale.  And  the  mention  of  one  fefterce  given  for  it,  is  only 
dicis  gratia ,  much  like  our  form  in  ieafes,  in  confederation  of 
5  Jh tilings  in  hand  paid .  Frequent  examples  occur  of  this 
pradlice,  as  in  the  inlcription  juft  now  quoted  from  Fabretti , 
ivfcript.  ant .  in  aed.  pat.  p.  50.  and  others  in  the  fame  author  5 
and  in  Gruter  (p.  DCCCCLVL  4.  and  MLXXXL)  which 
latter  is  a  comp  hat  formula  of  a  like  fepulchral  conveyance  as 
this,  but  of  a  later  date,  and  not  fo  well  prelerv’d  ;  it  being  ex¬ 
ecuted  when  the  Emperor  Frebonianus  G alius ,  and  his  Ion  Volth 
fianus ,  were  Coniuls  A,CJJ.  2523  and  this  in  Sir  Hans  Shanes 
pofleffton,  probably  (as  lhall  be  ihewn  farther  on)  during  the 
reign  of  Septimius  Severus. 

Line  15.  LIBRJ  PENCE  is  cut  in  the  marble  as  2  d»A 
tindf  words,  as  here  represented  5  tho?  in  reality  it  fhould  bg 

X  z  but 


i72  MEMOIRS  of  the 

but  one ;  and  fignides  the  perlbn  that  weigh’d  or  counted  over 
the  money  to  the  feller :  It  jfhould  be  read  L1BRIPENDE, 
than  whom  there  could  not  be  a  more  proper  witnefs  to  the  pur- 
chaie.  At  the  beginning  of  the  Roman  Rate  their  money  was 
uncoined,  and  call’d  as  rude ,  or  grave ,  therefore,  paid  by 
weight  5  whence  comes  the  word  libripens.  Under  ServiuS 
'Tullius,  their  dxth  king,  it  began  to  be  coined,  and  paid  by 
tale  y  but  the  perfon  who  counted  it  over  to  the  receiver  dill  re¬ 
tain’d  his  primitive  appellation.  Almoft  every  conliderable 
town  had  its  libripendes ,  perfons  of  fkill  in  money  affairs,  to 
determine  controverfies  about  the  value  of  it. 

An  infcription  in  Gruter  (p.  MCXV.I.)  is  a  ftrong  proof  of 
this:  It  was  found  at  Nola  in  Campania ,  and  fhews  they  had 
s  libripendes  there  appointed  by  puhlick  authority. 

T.  VEDIVS.  T.  F. 

T.  VITORiUS.  CN.  F. 

II.  VIRI 
LIBRIPENDES 
EX.  DD.  ‘  f 

They  had  this  name  5  quia  lib  ram  tenecim  tenebant ,  qua 
putnmos  periderent . 

- — -  Libra  mercatus  &  cere.  Hor.  Epift.  II.  2 . 

And  hence  we  have  the  words  ftipendium ,  difpendium ,  ex- 
penfce,  and  the  like.  In  Apuleius's  Metamorph.  Book  X.  is 
the  following  paffage  •  — fed  ne  forte  aliquis,  inquam ,  iftorum 
quos  offers  aureorum ,  nequam  vel  adulter  reperiatur ,  in  hoc 
ipfo  facculo  condkos  eos  annulo  tuo  prcenota ,  donee  altero  die 
NummuLrio  preefente  comprobentur  y  where  this  JAummulafius 
ieems  to  be  the  lame  as  the  libripens ,  who  was  generally  call’d 
in  to  county  over  and  examine  the  money  at  payments  for  pur- 
c  1  ales,  tho  fometimes  a  private  perfon  or  friend  to  the  parties 
roignt  probably  perform  this  office  for  them,  and  he  an  evidence, 
upon  occafion,  to  the  tacis  :  To  which  end  alio  they  us’d  to 
bnng  another  witnefs,  as  Herennius  Agricola  does  here,  who 
Weis  ft oerius  Julius  Brutes,  and  lometimes  they  added  5 
more.  ie  °,m  and  manner  of  doing  it  was  by  afking  a 
./V  Cr’.  fftefiari?  If  he  contented,  the  demandant 

-  r1C  1 01  £UJ  c  ’  r<le  ^ower  part  of  his  ear,  as  a  memorandum 
04  WiUt  paired;  Whence  Horace  in  his  iXth  Sat. 

- cafu 
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- cafiu  venit  obvius  till 

Adverf arias,  &  quo  tu  turpijjime?  magna 
Exclamat  voce ,  &  licet  anteftari  ?  Ego  vero 
Appono  auriculam. 

By  the  law  of  the  XII  tables,  if  he  that  was  call’d  to  teffify 
in  this  manner,  or  the  libripens  refilled  afterwards  to  give  his 
evidence  in  the  cafe,  they  were  adjudged  infamous.  A.  GelL 
/.XV.  £.14. 

Line  18,  Earum  Ollarum  feems  to  be  a  miftake  for  eorum 
ollariorum . 

Line  20  to  27,  are  covenants  nfual  upon  this  occalion,  as 
may  be  feen  in  the  like  lepulchral  conrra&s,  particularly,  the 
before  mentioned  in  Gruter  (p.  MLXXXI J.)  and  many  other 
donations  and  orders  about  monuments  in  his  voluminous  collec¬ 
tion  5  as  alfb  in  Fabretti  and  Reinejius. 

Line  28,  S  E  feems  to  have  been  a  blunder  of  the  marmora - 
rius  for  SI  Bl,  fie  dari  being  entirely  ungrammatical.'  But  in 
the  contract  afore  fa  id,  given  us  by  Gruter ,  the  words  run-  de 
ea  re  dolum  malum  abeJJ'e ,  afuturumque  a  te,  hatreds  tuo ,  t"J 
ab  his  omnibus  ad  quos  ea  res  pertinebit ,  hcec  fic  reel's  dari , 
fieri ,  preeftarique  ftipulatus  eft  3  which  inclines  Mr.  Gale  ra¬ 
ther  to'  believe,  that  fe  in  the  prelent  cafe  ought  likewile  to 
have  been  fic ,  There  are  feveral  palpable  mifiakes  in  it,  as  in 
line  23,  vellit  for  velit>  and  in  line  24,  clavifiue  for  clavijquc. 

The  Roman  lawyers  tell  us,  that  ftipulatio  was  interrogatio 
certis,  fiolennibufique  verbis  concept  a 3  &  apta  confientaneaque  re - 
fpomfeo ,  veluti  ipondes  ?  fpondeo.  Dabis  ?  Do.  This  is  fully  con¬ 
firmed  both  in  this  and  theGruterian  contra£I(p,  MLXXXI. I.) 
in  the  former  ftipulatus  eft  Marcus  HerenniuS  Agricola : 
fipepondit  'I  Flavius  Artemidorus  :  In  the  latter,  ftipulatus  eft 
JAcinius  Fimotheus  :  fipepondit  Statia  Irene.  The  learn  hi 
Mir.  Mattaire  obferves  from  Aulus  Gellius ,  lib.  VII.  c.  9.  that 
ancient  authors  ufed  e  inftead  of-  o[  in  thole  verbs  which  have  a 
reduplication  in  the  preterite  tenfe,  as  memordi,  pepofei,  fipe- 
pondiy  for  momordi ,  popoficir  fpepondi,  us’d  by  more  modern 
writers :  So  that  fpepondit  is  no  midake,  but  an  archaifmus, 
as  may  the  word  ientibus  in  the  fzth  line  3  tho*  it  has  not  been 
remarked-,  as  the-  latter  was.  lens  in  the  nominative  cafe  was 
us’d  more  than  once  by  Cicero  3  and  tho*  he  declines  it,  as  all 
other  authors  now  in  bsing,  euntis}  euntiy  &c.  yet  it  might 
originally  have  been  declined  ientis%  ienti  :  But  as  there  is  now 
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no  authority  extant  to  warrant  it,  this  muft  pals  as  mere  con- 

^  Line  52,  there  are  no  fuch  names  to  be  found  in  any  of  the 
fafii  Cotifulares,  as  C.  Calpurmus  Flaccus,  and  Lucius  Trebius 
Germanus  :  So  that  they  muft  have  been,  not  the  Confides  or - 
dinarii  of  the  year,  but  the  Suffe&i.  It  is  very  ftrange  that 
the  Romans  fhould  fo  Jong  adhere  to  this  troublefome  and  un¬ 
certain  method  of  computation  by  the  years  of  their  Confuls  $ 
lince  they  had  frequently  feveral  pairs  of  them  in  the  fame 
year,  efpecially  after  the  Government  became  imperial :  Some 
reckon’d  by  the  ordinary  Confuls,  who  came  into  their  office 
upon  the  1ft  of  January ,  about  600  years  after  the  building  of 
Rome  :  For,  till  that  time  the  month  of  their  entring  upon  that 
dignity  was  not  fixed  3  and  others  computed  by  the  Suffeffii, 
who  might  come  in  feveral  months  after,  as  vacancies  happen’d, 
or  as  they  were  appointed  by  the  emperor  3  tho’  their  names 
were  ieldom  inferted  in  the  f aft  i.  Befides  this,  it  was  impofti- 
bie  for  any  man  to  remember  how  many  years  were  elapfed 
from  the  prefent  time  upwards,  to  luch  and  fuch  Confuls,  with¬ 
out  tables  of  their  fucceffion,  or  having  recourie  to  feme  other 
tera,  as  the  A.  V.  C.  anno  urbis  condittf,  which  they  do  not 
feem  to  have:  much  regarded. 

In  Gruter  (p,  XJLVI.  9.)  there  is  a  long  infeription,  men¬ 
tioning  frebius  Germanus  (tho*  not  as  Conlul)  in  the  reign  of 
Septimius  Sever  us  3  and  another  (p.  CCCLXXXII.  7.)  of 
C>  Galpurnius  Flaccus :  If  thele  men  were  the  Confuls  here  re- 
ferr’d  to,  as  they  might  be,  the  age  of  the  marble  in  Sir  Hans 
Sloane's  pefieffion  will  be  afeertained  within  a  few  years. 

The  ftone  is  turned  with  an  arch  a  top  3  the  whole  length  of 
it  is  27  inches  and  ~  3  the  breadth  at  the  bottom  10  inches  and 
i?  ar*d  at  the  bale  of  the  arch  1 2  inches  and  it  widening 
gradually  upwards.  The  letters  are  cut  in  a  fmall  indifferent 
cnaracler  3  that  of  the  E  and  the  F  are  remarkable,  being 
always  formed  in  this  manner  E  f.  It  was  probably  placed  over 
or  between  the  4  niches,  or  cllaria ,  granted  to  M.  Herennius 
- Agricola  in  this  monument  by  T.  Flavius  Artemi  dor  us ,  in  or¬ 
der  to  declare  and  affert  the  right  and  pofteffion  of  them  to  the 
former  and  his  family,  till  they  were  all  filled. 
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of  the  Revolutions ,  which  f, hall  pendulous  Bodies  will ,  by 
electricity ,  make  round  larger  ones  from  Weft  to  Eaft ,  ^ 
Planets  do  round  the  Sun  3  Mr.  Stephen  Gray. 
Phil.  Tranf.  N°  441.  p.  220. 

MR.  GRATm^Q  feveral  new  experiments  upon  the 
projeftile  and  pendulous  motion  of  fmall  bodies  by 
ele&ricity,  whereby  fmall  bodies  may  be  made  to  move 
about  larger  ones,  either  in  circles  or  ellipfes,  that  are  either 
concentrical  or  excentrical  to  the  center  of  the  larger  bodies, 
about  which  they  move  3  fo  as  to  make  many  revolutions 
about  them  3  and  this  motion  will  be  condantly  the  fame 
way  that  the  planets  move  about  the  fun,  viz.  from  the  right 
to  the  left,  or  from  wed  to  eaft:  But  thefe  little  planers,  if 
they  may  be  fo  call’d,  move  much  fader  in  the  apogean , 
than  in  the  perigean  parts  of  their  orbits  3  which  is  direflly 
contrary  to  the  motion  of  the  planets  about  the  fun. 

the  Conftruhiion  of  a  Quickftlver  thermometer,  as  alfo  Obfer- 
v  at  ions  on  the  Echpfes  of  Jupiter’s  Satellites ,  made  at  Pe- 
tersburgh,  An.  1731,  1732.3  by  M.  Jofi  Nic.  De  1’Ifle. 
Phil. Tranf  N°  441.  p.  221. 

M.  De  V.ljley  in  order  to  have  furer  grounds  for  his  expe¬ 
riments  in  natural  philofophy  in  RuJJia ,  and  to  com¬ 
pare  them  with  thofe  of  other  countries,  applied  himlelf  in 
winter  1733  to  the  condruflion  of  mercurial  thermometers, 
regulated  by  the  expanfion  of  that  fluid  proporrionably  to 
its  bulk:  This  expanflan  is,  it  is  true,  not  very  perceptible, 
confidering  that  Dr.  Halley  in  his  experiments  made  upon  it- 
upwards  of  40  years  before  (as  related  in  cPhil.  T ran  ft 
K°  197.)  found  that  thefaid  expanflon,  by  the  heat  of  boiling 
water,  was  no  more  than  5  4  part  of  the  bulk  of  mercury, 
the  experiment  having  been  tried  in  the  months  of  February 
and  March ,  when  the  weather  was  cold  enough,  tho’  it  did 
not  freeze. 

M.  Amontons  likewife  relates  in  the  Memoirs  of  the  Royal 
Academy  for  1704,  chat  this  expanfion  of  the  mercury  is 
but  j  1 5  part  of  its  bulk  from  the  greated  heat  to  the  greated 
cold  felt  at  Paris.  But  M.  De  Vlfle  found  in  the  great  cold 
they  had  at  Petersburgh  on  the  of  January  1732-3.  in  the 
morning,  that  the  bulk  of  the  mercury  was  condenfed  aimed 
5®  part  of  the  extent  it  had  in  boiling  water.  The  cold  they 

had 
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had  that  day,  the  wind  being  at  ea{b,  was  one  of  the  leveled 

that  ever  was  felt  there.  . 

M  Be  Fife  had  his  new  thermometers  made  of  a  good 
large  fize,  and  in  luch  manner,  that  having  divided  in  each 
the  whole  quantity  of  mercury  it  contains,  into  one  hun¬ 
dred  thoufand  parrs;  and  having  marked  the  extent  of 
the  bulk  of  that  mercury  in  boiling,  he  can  at  any  time  fee 
on  the  divifions  of  thefe  thermometers,  by  how  many  parts 
the  bulk  of  the  mercury  is  condenfed  thro’  the  prefent  tem¬ 
perature  of  the  air.  And  tho’  he  had  made  four  of  thefe 
thermometers,  which  differ  very  much  as  to  fize,  and  the 
quantity  of  mercury  they  contain,  yet  they  agree  within  a 
very  few  of  thefe  parts.  As  pure  mercury  is  of  the  fame 
nature  every  where,  and  not  liable  to  any  alteration  from  be¬ 
ing  inclofed  in  a  tube  ;  and  as  it  is  probable,  that  taking  it 
equally  purified,  it  will  in  different  countrievS  be  fubjeffc  to 
the  fame  expanfion,  if  expofed  to  the  fame  degree  of  heat  : 
For  this  reafon  he  is  purfuaded,  thefe  thermometers  may 
very  well  ferve  to  compare  the  temperature  of  different 
countries  ;  the  rather,  as  he  found  by  experience,  that 
thefe  thermometers  maybe  rendered  fit  enough  to  mark  fenfi- 
biy  the  increafe  or  diminution  of  the  bulk  of  the  mercury, 
within  one  or  two  parts  out  of  the,  100,000  contained  in  the 
whole  bulk.  This  fort  of  thermometers  has  alfo  this  advars- . 
tage,  that  as  they  mark  the  proper  expanfion  of  the  mer¬ 
cury  in  each  temperature  of  air,  they  may  ferve  to  fhew 
every  moment  the  correction,  to  be  made  in  the  height  of  the 
mercury  in  (imple  barometers;  which  will  ferve  for  reducing 
them  to  the  height  they  wrould  have  in  an  equal  tempera¬ 
ture  of  air :  And  one  might,  for  this  end,  chafe  and  agree 
upon  the  heat  of  boiling  water,  as  a  fixed  term,  which  in  all 
appearance  will  be  the  fame  all  over  the  world.  If  the 
Royal  Society  fhould  approve  of  this  new  conftru£lion  of 
thermometers,  and  order  fome  of  their  members  to  make  the 
ke>  we  might  hereafter  be  able  exaCHy  to  compare  the  tem¬ 
perature  of  England  with  that  of  RuJJia ,  and  other  places 
where  the  like  thermometers  fhould  be  made. 

A/.  fDe  l  Jfe  having  in  1724  receiv’d  of  Dr.  Halley  a  copy 
<>f  his  agronomical  rabies  among  which  are  thole  of  the 
our  ateihtes  of  Jupiter  by  Mr.  Bradley,  he  judged  there 
couW  not  be  any  better,  till  fome  method  fhall  be  found  and 
ex pj amen  geometrically  to  deduce  from  the  laws  of  gravity, 
the  effects  of  the  mutual  attraction  of  thefe  fatellites  on  one 

another 


Royal  Society. 

mother,  and  with  relation  to  Jupiter  :  But  as  he  could  not 
lope  this  would  be  done  fo  foon,  he  took  the  pains  again  to 
'calculate  new  tables  upon  thofe  of  Mr.  Bradley,  by  reducing 
he  tables  of  the  four  fatellites  into  the  fame  form  with  thofe 
Mr.  ‘Pound  has  made  of  the  firft  fatellite  only.  Thefe  tables 
oeing  thus  made  eafy,  he  has  hitherto  ufed  them  for  compa¬ 
ring  obfervations  5  and  his  brother  has  taken  the  pains, 
ilince  the  drawing  up  thofe  tables,  in  the  faid  manner,  to  cal¬ 
culate  a  year  beforehand,  all  the  eclipfes  of  the  four  fa- 
el  lues.  M.  De  I'JJle  commonly  fent  thoie  calculations  to  his 
correfpondents  to  prepare  them  for  oblervations,  and  fome 
years  of  thofe  ephernerides  have  been  published  in  the 
little  Gazette  of  Literature  of  Zeip/ick,  publifhed  in  High 
Dutch.  His  brother  prolonged  thofe  calculations  to  the 
nonth  of  January  1737* 

rlere  follow  the  obfervations  on  Jupiter's  fatellites,  which 

were  made  at  Petersburg h. 

N.  St.  true  time. 

1731  Dec.  6.  1711  3'  5"  The  immerfion  of  the  firft  fa» 

tellite  difficultly  obferv’d  with  a 
reftefling  telefcope  of  five  foot; 
The  true  time  was  found  only 
by  means  of  two  clocks. 

Immerfion  of  the  2d  fatellite 
by  the  refle6fer,  doubtful  to  a 
few  feconds  :  Jupiter  not  being 
well  defined,  nor  fufficiently 
high.  T  he  true  time  adjufted 
by  two  clocks. 

Immerfion  of  the  4th  fatellite 
by  the  refleffer  :  The  sky  nor 
very  ferene  5  and  the  true  time 
adjufted  only  by  two  clocks. 

The  other  fatellites  difappear- 
ing  by  the  day-light,  the  fourth 
was  not  yet  emerged  out  of  the 
fhadow;  the  telefcope  the  fame. 

The  flrft  fatellite,  juft  enter¬ 
ing  the  fhadow,  was  ft  ill  vifible, 
when  a  mift  cover’d  Jupiter. 

Jupiter  being  uncover’d,  the 
frit  fatellite  did  not  bow  appear 
Z  through 
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through  the  reflecting  telefcope. 
The  true  time  was  adjufted  on¬ 
ly  by  two  clocks. 

Immerfion  of  the  3d  fatellite 
by  the  reflecting  telefcope  :  The 
wind  was  fomewhat  trouble- 
fome  5  the  true  time  was  adjuft¬ 
ed  by  two  clocks. 

Emerfion  of  the  ift  fatellite 
by  the  reflecting  telefcope  * , 
doubtful  to  a  few  feconds,  by 
reafon  of  the  fatellite’s  nearnefs 
to  the  planet. 

Immediately  after  fun  fet,  Ju¬ 
piter  becoming  vifible  to  the  eye, , 
the  3d  fatellite  appeared  to  be 
out  of  the  fhadow,  and  entirely 
clear  by  the  reflecting  telefcope. 

Emerfion  of  the  3d  fatellite 
by  the  reflecting  telefcope.  The. 
sky  ferene. 

The  3d  fatellite  had  probably 
been  come  out  of  the  fhadow  for 
feveral  minutes  :  For,  the  other 
fatellites  did  not  appear  better 
than  this,  which  was  feen  with 
the  reflecting  telefcope  thro5  the 
mift,  Jupiter  being  low,  and  the 
crepufculum  ftrong. 

Emerfion  of  the  firft  fatellite 
by  the  reflecting  telefcope  5  sky 
ferene  5  the  observation  certain. 

Emerfion  of  the  firft  fatellite 
by  a  telefcope  of  13  foot,  clou 
dy, 

Immerfion  of  the  firft  fate! 
lite  by  a  13  foot  telefcope  $  2 
good  obfervation. 
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Experiments  on  perforating  the  Thorax  and  the  Effeffis 

thereof  in  refpiration  5  by  E)r.  William  Houfton.  Phil. 

Tranf.  Na  441.  p.  230.  Tr an fated  from  the  Latin. 

Exp.  1.  /JERIL  1728.  Dr.  Houfton  with  a  narrow 
^  fcalpel  made  a  punflure  on  each  fide  of 
the  thorax  of  a  fmall  dog,  and  yet  the  animal  barked  and 
howled  no  lefs  ftrongly  than  he  had  done  before  3  and  gave 
no  figns  of  a  faulty  refpiration  :  W  hence  fome  of  the  aftiftants 
fufpe&ed,  that  the  inftrument  had  not  been  plunged  deep 
enough  into  the  cavity  of  the  thorax  :  To  remove  this  fu- 
fpicion,  he  made  two  other  punffures  3  but  the  Ifuccefs  was 
entirely  the  lame  :  For,  both  his  voice  and  life  continued 
found  and  entire  from  9  o’clock  in  the  morning,  till  about  fix 
in  the  evening,  when  he  was  kill’d,  in  order  to  obferve  what 
had  happen’d. 

Upon  opening  the  thorax ,  the  four  wounds  of  the  mem¬ 
brane,  that  furrounds  the  ribs  eafily  appeared  5  fo  that  eve¬ 
ry  one  of  them  had  penetrated  into  the  cavity  of  the  thorax . 
But  upon  inflating  the  lungs,  no  default  appeared  in  them, 
tho’  the  knife  had  penetrated  almoft  an  inch  into  their 
cavities  3  nor  did  the  air  expire  fafter  than  it  ufually  does 
out  ot  the  founded  lungs. 

Exp .  2.  In  duguft  the  fame  year,  the  Doftor  made  the 
fame  experiment  on  two  puppies  ^about  four  days  old, 
by  pun£lures  on  sach  fide  of  the  thorax  in  the  one,  and 
large  wounds  in  the  other,  fo  that  the  lungs  came  to  view  on 
each  fide,  yet  they  did  in  no  manner  fubfide,  but  rather 
feem’d  to  be  protruded  externally.  Both  animals  continued 
howling  for  \  of  an  hour,  when  an  end  was  put  both  to  their 
life  and  mifery. 

Exp.  3’.  About  the  beginning  of  November  the  fame  year, 
the  Doctor  opened  the  thorax  of  a  middling  dog,  by  a  large 
wound  on  each  fide  :  And  paffing  his  finger  through  the 
apertures  into  each  cavity  of  the  thorax ,  he  felt  the  lungs 
collapfed  in  fuch  manner,  that  the  fpace  between  them  and 
the  membrane  that  furrounds  the  nbs  was  about  an  inch  : 
Two  other  lludents  of  phyfick  likewife  pafifed  their  fingers 
thro’  the  apertures,  and  affirmed  they  perceiv’d  the  fame 
thing  :  But  upon  loafing  the  dog,  he  immediately  got  up 
pretty  chearful,  ran  through  the  room,  and  howl’d  :  No  tents 
were  put  into  the  apertures,  nor  any  thing  upon  the  wounds 
before'  next  day,  when  bolfters  with  turpentine  were  ap- 

Z  z  plied 
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plied.  The  dog  being  kept  for  three  days  after  was  fo  far 
From  lofing  his  voice,  that  his  howling  became  pretty  trou- 
blefome,  and  at  length  being  let  loofe,  he  ran  away. 

JBxp. 4.  Jammy  14.  1729, the  Dodor  having  procured  a 
young  dog,  had  a  mind  to  open  the  thorax ,  and  give  a  paf- 
lage  to  the  air,  without  wounding  much  the  skin  and  mufcles, 
to  prevent  a  troublefomc  hemorrhage,  and  unneceflary  pain. 
By  means  of  the  inftrument  called  trots  quarts ,  he  introduced 
a  gobfe-quiil  pipe  into  each  cayity  of  the  thorax ,  with  a 
piece  of  leather  fixed  to  it,  done  over  with  pitch,  that  it 
might  /tick  to  the  skin,  after  fir  ft  /having  it,  and  thus  retain 
the  pipe  :  But  the  moveable  cutis  foon  extracted  it  out  of  the 
cavity  of  the  thorax  :  And  tho*  he  attempted  the  fame  thing, 
by  new  punffures,  it  always  proved  unfuccefsful  :  Then  he 
Separated  on  each  fide  by  a  long  incifion  the  cutis,  and  after¬ 
wards  cut  afunder  the  intercoftal  mufcles,  and  penetrated  in¬ 
to  both  cavities  of  the  thorax ,  as  appeared  by  the  air  vio¬ 
lently  ru filing  out : 

The  day  following  he  put  into  the  orifices  tents  of  cork 
which  being  thicker  at  each  end,  and  flenderer  in  the  middle, 
required  neither  bandage  nor  plaifter  to  keep  them  on  :  And 
yet  the  dog  neither  died,  nor  loft  his  voice,  but  eat,  drank, 
and  feem’d  to  be  pretty  well,  only  he  could  fcarce  lie  on  his 
fide,  on  account  of  the  uneafineis  of  the  wounds,  efpecially 
the  tents.  Upon  pulling  out  thefe  latter,  a  paflage  at 
times  was  given  the  air,  nay,  one  fide  was  blown  into  thro* 
the  pipe.  After  the  dog  had  continued  fo  for  two  days 
without  having  his  voice  ienfibly  impaired,  on  the  3d  day, 
both  the  tents  were  of  a  fudden  forcibly  expelled  3  and 
the  air  paffing  and  repairing  freely  through  the  orifices 
made  fuch  a  biffing,  that  the  dog,  partly  frighten’d,  as  it 
ieem  d,  with  the  noife,  and  partly  afraid  of  being  further 
hurt,  run  away  and  hid  himielf  under  the  bed.  Upon 
taking  him  out  from  thence,  the  Do£for  again  put  the  tents 
into^the  wounds,  but  in  a  little  time  after  rhey  flew  out  again  : 
And  in  this  condition  he  liv’d  frbm  10  o’clock  in  the  morn- 
tng  till  about  five  in  the  evening,  when  next  day  (being  the 
xourth  from  the  perforation  of  the  thorax)  be  was  ftrangled  5 

1,0  “?n.s-,°*  a  faulty  refpiration  before  the  end  of  the 
5^  riay,  at  which  time  he  was  a  little  fhort-wmded. 

•  °Penlr)&  ^ie  thorax ,  it  contained  a  pretty  large  quan- 

y  o  ames  on  each  fide.  The  lungs  were  contra<5fed  into 
a  narrow  compais,  and  fo  far  as  the  Dodor  and  fuch  as 


were 
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were  prefent  could  obferve,  they  were  whole  on  one  fide, 
and  wounded  on  the  other. 

For  farther  latisfa&ion  about  this  matter,  Dr.  Van  Swietett 
at  Leyden  made  the  following  experiment,  at  which  Dr. 
Houjion  was  prefent. 

Exp.  5.  January  25,  1729  having  tied  upon  a  board  a 
middle-fized  dog,  and  opened  the  thorax  by  making  a  large 
wound  on  each  fide  5  the  dog  did  not  lofe  his  voice,  and 
the  lungs  were  fo  far  from  being  collapfed  that  a  lobule  of 
them  on  each  fide  burft  out  through  the  aperture  $  thefe 
dobules  thus  flicking  out  ceafed  not  to  dilate  &nd  contract  $ 
and  what  was  moil  furprizing,  their  dilatation  was  fynchronal 
to  the  contradlion  of  the  thorax ,  and  e  contra  $  upon  blowing 
into  the  cavity  of  the  thorax ,  the  refpiration  was  no  ways 
hurt.  After  the  dog  had  liv’d  in  this  manner  for  half  an 
hour,  without  having  the  voice  or  refpiration  fenfibly  im¬ 
paired,  the  thorax  was  farther  opened  on  one  fide,  by  cut¬ 
ting  alunder  a  rib  ;  and  then  it  appeared,  that  the  lungs 
which  is  greatly  furprizing,  contract,  while  the  thorax  di¬ 
lates,  and  e  contra .  The  dog  likewile  furvived  this  opera¬ 
tion,  till  after  all  the  company  were  fatisfied  about  the  mat¬ 
ter,  he  was  condemned  to  be  fcrangled. 

The  unexpected  phenomena  ot  thefe  experiments  made 
Dr.  Houjion  try  the  following  one  in  company  with  fome 
friends  j  in  order  to  examine  whether  the  lungs  always  ap¬ 
plied  to  the  membrane  of  the  pleura ,  whilfi  the  thorax  was 
entire. 

Exp.6  After  extending  and  tying  down  firmly  upon  aboard 
a  fmalldog,  and  railing  up  the  skin,  we  cut  a  piece  off  with 
a  pair  of  Sciffars  in  that  part  of  the  thorax ,  where  the  ribs 
are  leaft  cover’d  by  the  incumbent  mufcies.  Upon  wiping  the 
blood,  and  Hopping  its  flux  with  fpirits  of  wine,  we  cut  off 
with  a  pair  of  pincers  all  that  cover’d  the  ribs  and  intercoftal 
mufcies  $  and  at  length  we  carefully  ieparated  the  inrercoftal 
mufcies  themfelves.  Th q pleura  being  laid  bare  in  this  man- 
ner  exhibited  the  following  phenomena.  During  the  dila- 
ration  of  the  bread,  a  kind  of  white  body  appeared  to  apply 
to  the  infide  of  the  pleura ,  but  upon  its  contraction,  and  the 
animal’s  expiration,  that  white  body  flying  upwards  gave 
place  to  a  certain  afcending  red  body,  and  then  the  bread 
immediately  dilating  itfelf,  the  red  body  defcended  again, 
and  the  white  one  fucceeded  in  its  room,  and  thus  alternately* 
Upon  this,  we  like  wife  bared  of  its  mufcies  the  upper  inter* 

fticfc 
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Hke  of  the  ribs,  but  in  that  place  there  appeared  nothing  but 
the  white  body.  During  the  dilation  of  the  bread:,  the  pleura 
became  concave  in  each  part  where  it  was  bared,  and  during 
its  contraction,  a  little,  but  fcarce  fenfibly,  convex. 

After  having  luiliciently  viewed  all  this,  and  cut  afunder 
two  ribs,  we  open’d  the  bread  by  making  fa  large  a 
wound  that  aim  oft  all  the  contents  of  that  fide  appear’d  to 
the  eye  ;  Upon  this  the  animal  no  longer  emitted  a  cry,  tho’ 
the  thorax  on  the  other  fide  was  untouch’d  ;  The  lobe  was 
fuddeniy  much  collapfed  }  but  did  not  entirely  lofe  its  alter¬ 
nate  motion  of  dilatation  and  contraction  ;  and  according  to 
every  one  prefent  its  dilatation  was  fynchronal  to  the  contrac¬ 
tion  of  the  thorax ,  and  e  contra  :  At  length  the  ventricle  of 
the  heart  was  penetrated  for  the  finger  to  feel  its  mufcular 
force  :  And  thus  at  once  a  period  was  put  to  the  dog’s  re- 
fpiration  and  life. 

*  Dr.  Houfion  was  formerly  of  opinion  that  man,  or  any 
other  of  the  more  perfeCi  animals,  (for,  the  cafe  is  otherwife 
with  frogs,  &c.)  could  not  live  upon  admitting  air  into  both 
cavities  of  the  thorax  :  But  the  falfity  of  this  opinion  is 
fufficiently  evinced  by  the  above-mentioned  experiments  $ 
and  at  the  fame  time  they  feem  to  be  repugnant  to  the  opi¬ 
nion  of  reipiration  generally  receiv’d,  namely  that  the  lungs 
are  dilated,  by  the  weight  of  the  air  entering  thro’  the  la¬ 
rynx,  when  its  preffure  is  taken  off”  their  external  fuperficies 
by  the  dilatation  of  the  thorax  :  But  he  thinks  that  this  ap¬ 
parent  repugnancy  may  be  removed,  or  at  lead  lefTen’d  in 
the  following  manner. 

•  o  ^ 

JLet  us  fuppofe,  that  both  wounds  are  double  the  aperture 
of  the  glottis  5  but  that  the  longs  are  entire,  and  defiitute  of 
all  conrraClile  force  ;  and  now  let  the  thorax  be  dilated  and 
filled  by  the  lungs  diftended  with  air,  then  ; 


1.  Upon  the  fir  ft  contraCHon  of  the  t  Jo  or  ax  >  the  air  wif 
cfcape  through  the  glottis. 

2.  Vy  nen  the  thorax  is  again  dilated,  the  air  will  enter,  ir 
the  proportion  of  its  increaled  capacity  ;  but  it  will  not  at 
C2jl(p  • 0  the  glottis,  nor  a  il  thro’  the  wounds,  but  throng! 

aperture  proportionally  ;  and  the  quantity,  entering 
through  the  glottis,  will  be  to  that  entering  through  th< 
wounds,  as  the  aperture  of  the  glottis  to  the  lum  of  th« 

uf  f'tUreS  rlle  WOUrK^  ™  in  the  prefent  cafe  as  1  to  4 
*  1  v  C}  air,  wit  a  which  the  lungs  are  now  inflated,  vvf 
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be  f  of  what  they  would  be  inflated  with,  had  the  thorax 
remained  intire. 

5.  While  the  thorax  is  contraCied  a  ad  time,  the  air  flhould 
pafs  out  the  fame  way  it  enter’d  at  in  the  preceding  dilatation; 
And  if  the  apertures  continue  without  any  alteration,  the 
air,  that  enter’d  thro’  the  wounds,  Ihould  pafs  through  them 
precifely  in  the  fame  time  that  the  air,  which  enter’d  thro* 
the  glottis,  pafles  through  it ;  So  that  no  air  will  remain  be¬ 
tween  the  lungs  and  the  pleura ,  but  every  thing  will  be  in  the 
fame  Hate,  as  at  the  end  of  the  firft  contraction  3  and  if 
of  the  ufual  inflation  of  the  lungs  be  fufficient  for  the  life 
and  voice  of  the  animal  3  or  if  it  can  dilate  the  thorax  five 
times  more  than  ufual,  then  nothing  hinders  but  that  upon 
opening  the  thorax  in  this  manner  the  animal  may  live  and 
utter  his  voice. 

The  Dr.  luppofed  one  thing  entirely  falfe,  namely,  that 
the  lungs  were  without  any  contraCfile  force  3  which  would 
overturn  the  whole,  were  there  not  a  compenfarion  fome  other 
way  :  But4  it  is  evident,  that  the  aperture  of  the  glottis  may 
be  contraCfed  or  dilated  at  the  pleafure  of  the  animal,  nay, 
is  actually  dilated,  during  infpiration,  but  contracted  during 
expiration,  at  leaft  when  the  voice  is  a  forming  3  whence  it 
happens  that  the  ingrefs  of  the  air  can  be  fo  much  affilted  by 
the  dilatation  of  the  glottis,  as  it  is  hind  red  by  the  contraCtile 
Force  of  the  lungs  3  and  its  egrefs  fo  much  hindredby  the  con¬ 
traction  of  the  glottis  as  it  is  aflifted  by  the  contraction  of 
the  lungs:  And  an  equilibrium  may  be  prelerv’d,  or  the  one 
or  the  othetcaufe  prevail,  according  as  the  animal  may  have 
this  power  ofxhanging  the  glottis,  or  according  as  he  ufes  it: 
Which  likewife  agrees  very  well  with  the  phenomena,  for, 
when  the  dog  howl’d,  the  lungs  burftoot  through  the  wounds  3 
and  while  he  was  quiet,  they  enter’d  in  again,  and  never 
appeared. 

As  to  the  phenomenon  of  the  lungs  being  obferv’d  to 
dilate  while  the  thorax  was  contraded,  the  Dr.  takes  this  to 
have  been  owing  to  no  other  caufe  than  to  the  contraClion  of 
the  mufcles  of  the  abdomen  with  a  vaft  and  convulfive  force, 
whereby  they  drove  every  thing  upwards,  and  considerably 
leflen  the  capacity  of  the  thorax  3  whence  the  air,  driven  from 
the  lower,  tended  to  the  upper  parts  of  the  lungs  3  and  tho’ 
the  lobe  (in  refpeCi  of  the  whole)  was  contrasted,  yet  in  that 
part  where  it  regarded  the  wound,  it  was  dilated. 


184  MEMOIRS  «/  A 

In  Exp.  6.  It  is  ft- If  evident  that  the  white  body  was  the 
lungs,  and  the  red,  the  diaphragm  ;  as  alfo  that  the  lungs  fill 
the  whole  capacity  of  the  thorax-,  and  as  is  commonly  lap- 
pos’d,  apply  their  fuperficies  to  its  membrane. 

Yet  there  (till  remain  other  difficulties  in  this  matter,  to  be 
remov’d  by  more  accurate  experiments,  and  cleared  up  by  inge¬ 
nious  men. 

Obfermtions ,  a/ironomical ,  phyfical  and  meteorological ,  for 
the  Tear  1733,  at  Wittemberg  $  by  M.  Weidler.  Phil. 
Tranf.  N°  441.  p.  238.  Tranjlated  from  the  Latin. 

AConjun&ion  of  Saturn  and  Mars :  On  Feb.  5,  at  7h 
30  min.  in  the  evening,  both  thefe  planets  were  feen  in  a 
freight  line  with  Bayer's  £  of  (Pifces,  as  reprefented  in 
Fig.  23.  Plate  VI. 


Saturn  and  Mars  diftant  20  15'  o” 

Mars  and  E  of  (Pifces  1  12  30 

Feb.  1 9.  at  7h.  1 5  min.  in  the  evening,  the  diflance  of  Mars 
from  0  of  Fi/ces  towards  the  north  was  oblerv’d  i°  17'  30  . 

The  mildnefs  of  the  preceeding  winter  in  February  and 
■  March  occasioned  epidemical,  catarrhous  fevers. 

Mar .  14,  the  cold,  felt  that  day  (harper  than  ordinary,  was 
brought  by  a  very  flormy  north-eaft  wind  that  blew  2  days 
before. 

An  obfervation  of  a  folar  cclipfe  made  apart  on  the  2d  of 
May  O.  S.  is  to  be  found  in  (Phil,  ifranf.  N°  433. 

May  3.-,  an  aurora  borealis  is  faid  to  have  appear’d. 

May  5,  the  cold  in  the  night  injured  the  vines  and  walnuts, 
and  likewife  nipt  the  corn  every  where,  in  the  lowed  grounds, 
lb  that  afterwards  the  ears  had  no  corn  in  them. 

June  2 6,  in  the  evening,  an  aurora  borealis  appear’d,  and  it 
(hot  forth  the  ufnal  pyramids  about  1 2  o’clock  at  night. 

0<5L  27,  there  again  appear’d  an  aurora  borealis  $  about 
7  o  dock  in  the  evening  a  black  arch,  covered  with  a  white 
fafcia ,  was  obferved  under  the  north  ;  at  8h.  30'  a  white  zone 
lying  upon  the  black  arch  expanded  infenfihly  higher,  to  about 
40  degrees,  and  this  lucid  (pace  continued  quiet  till  10  o’clock. 
After  iq,  pyramidal  radiations  (hot  forth  iwiftly  every  where 
from  the  white  tra£l,  and  undulating  clouds  alio  roll’d  along 
the  heavens,  but  the  entire  white  edge  was  lbmetimes  oblerv’d 
to  rife  like  a  lucid  wave  towards  the  pole.  This  undulation  of 
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ae  fliining  matter,  by  pyramidal  rays,  much  brighter  than  that 
hiningtraCI,  afterwards  blending  therewith,  lafted  till  1 1  o’clock: 
The  whole  fhining  matter  gradually  moved  towards  the  eaft,  in 
he  room  of  which  fucceeded  black  dilcontinued  clouds  towards 
he  weft.  A  little  before  n  a  white  cloud  fhone  for  a  longer 
ime  near  the  north-weft,  and  afterwards  it  became  red,  and  its 
natter  likcwife  had  an  undulatory  motion.  The  Icene  vanifh’d 
after  1 1  o’clock  5  the  air,  all  the  time  of  the  appearance  was 
:alm  3  and  the  ftars  fhone  every  where  thro’  the  white  trad : 
What  feemed  remarkable  to  M.  We  idler  was,  that  the  very 
icxt  day  prov’d  dark  and  rainy  5  as  alfo  that  in  the  night  after 
:he  29th  there  blew  an  exceeding  ftormy  wind  3  iince  at  other 
:imes  after  the  more  remarkable  aurora  boreales  there  ufually 
fucceeds  more  ferene  weather. 

The  fame  phenomenon  of  an  aurora  borealis  was  likewile  ob- 
ferv’d  at  Stockholm  in  S-wedland. 

'■*gb 

An  Account  of  the  crooked  and  angular  appearance  of  the 
freaks  or  darts  of  Lightning  in  Thunder-ftorms  5  by  Mr* 
Logan.  Phil.  Tranf.  N°  441.  p.  240* 

MR.  Stephen  Hales  in  his  Statical  Effays,  V ol.  II.  p.  2pr. 

mentions  this  phenomenon  of  the  ftreaks  or  darts  of 
lightning  in  thunder  ftorms  appearing  crooked  and  angular, 
as  a  thing  not  hitherto  accounted  for:  and  therefore,  he, 
gueffes  at  a  iolution  of  it. 

The  clouds  are  generally  diftinfl  collefhons  of  vapours, 
like  fleeces  3  and  therefore,  the  rays  of  light  through  them 
oruft  pafs  through  very  different  denfities  3  and  accordingly 
fuffer  very  great  refractions:  From  thence  therefore,  that 
appearance  muft  undoubtedly  arife.  For,  it  is  highly  abfurd 
to  imagine,  that  Are  darted  with  fuch  rapidity  can  form  any 
aftignable  fcaule  deviate  from  a  right  line,  in  the  manner  it 
appears  to  us;  And  this,  if  duly  confidered  may  probably  be 
found  a  plenary  folution. 

Obfervations  on  the  aurora  borealis  made  in  England  3  by  M. 
Celfius,  Phil.  Tranf.  ISI 0  441.  p.  241. 

C*EcPcf.  13,1735,  in  the  town  of  Woodford ,  6  miles  to  the 
**  north-eaft  of  London^  at  half  an  hour  after  1 1  at  night 
there  appear’d  a  bright  fafcia ,  almoft  parallel  to  the  horizon  3 
and  its  middle  was  judged  to  be  under  n  of  the  great  bear .  At 
times  another  light  fhot  along  the  great  bear  3  but  almoft  con-*: 
ftantly  cover’d  y  and 
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051. 4.  In  King-(treet,  Bloomsbury,  London. 
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At  io 
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o  p.  m.  a  ray  or  ftream  of  light  appear'd 
under  the  polar  ftar,  perpendicular  to  the 
horizon. 

1 5  That  ray  difappear’d. 

6  Two  perpendicular  rays  fhot  forth  5  or  6 
degrees  from  the  north  towards  the  eaft. 

50  A  whitifh  ray  fhot  forth  again  exa&ly 
under  the  polar  ftar. 

That  ray  moved  weft  ward. 

It  was  ieen  under  »  of  the  great  bear. 

It  entirely  difappear’d. 

A  ray  afcending  perpendicularly  by  the 
polar  ftar,  and  a  and  /3  of  the  great  bear. 

The  ray  feemed  to  move  gradually  under 
|  of  the  great  bear. 

No  more  rays  appear’d :  But  whether 
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there  were  any  remains  of  light  near  the  ho¬ 
rizon,  or  in  the  weft,  M.  Celfius  could  not 
fee,  by  reafon  of  the  neighbouring  houfes. 


Off.  n.  in  London. 


30 


p .  tit.  There  were  two  bright  rays  under 
and  g  of  the  great  bear. 

A  ray  between  g  of  the  great  bear  and  the 
polar  ftar. 

A  ray  in  form  of  a  pyramid  above  h  of? 
the  great  bear. 

Thefe  rays  had  not  any  motion  parallel  to 
the  horizon  5  but  they  entirely  dilappeared. 


Jan.  11.  1735-tf  in  London 


o 


p.  m.  an  indifferently  bright  arch,  pale  to¬ 
wards  the  edges,  appear’d  16  degrees  high  ;; 
one  of  its  ends  delcended  eaftward  under  m 
of  the  great  bear  ;  And  lucid  ftreaks  ap¬ 
pear’d  now  and  then  over  this  arch. 

Underr 
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Under  this  arch  was  another  very  bright 
trafi  parallel  to  it,  5  degrees  above  the  hori¬ 
zon  j  in  which  trad  there  were  rays  that  foot 
from  the  weft  towards  the  eaft. 

This  arch  was  very  faint. 

The  firft  arch  became  brighter,  and  the 
lower  arch  was  almoft  blended  with  the  up¬ 
per,  and  broken  in  the  middle. 

The  whole  arch  was  befet  with  faint  rays. 

One  of  the  rays  under  the  polar  ftar. 

No  arch,  nor  rays,  but  here  and  there 
bright  trads. 

The  light  reach’d  up  to  the  polar  ftar, 
and  fomewhat  higher. 

A  lucid  ray  under  the  polar  ftar. 

The  fky  was  overcaft  with  clouds,  except 
one  lucid  ftreak  which  appear’d  3  or  4  de¬ 
grees  to  the  eaft  of  the  north. 


Feb.  1 6.  in  Clar e-ball  Cambridge 

♦  . 

At  a  quarter  palt  eight  in  the  evening,  the  moon  foining  very 
bright,  there  appear’d  2  perpendicular  ftreams  between  the 
great  and  little  bear. 

April  3»  at  London. 

h.  '  " 

At  8  46  o  M.  Celjius  obferv’d  a  lucid  arch  one  de¬ 

gree  broad,  which  extended  along  the  nor¬ 
thern  crown,  the  belt  of  Bootes,  the  coma 
Berences ,  the  lefler  Lion  and  Cancer ,  as  far 
as  the  fmaller  dog. 

8  49  36  This  arch  quite  difappear’d  :  But  at  the 

fame  time  he  obferv’d  another  broader  and 
brighter  arch  under  Cajfiopeia ,  7  or  8  de¬ 
grees  high.  , 

In  the  obfervations  of  0  Bober  4.  and  in  the  la  ft,  M.  Celjius 
is  certain  as  to  the  time  of  the  clock :  So  that  if  others  have 
obferved  the  fame  phenomena,  the  longitude  of  places  may  be 
determin’d  by  them  with  greater  exa<5tnels  than  by  Jupiter's 
fatellites;  which  he  takes  to  be  the  principal  ufe  that  may  be 
made  of  thele  obfervations,  elpecially  in  making  maps  of  the 
northern  countries,  where  thele  lights  do  more  frequently  occur. 

A  a  %  Some 
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Some  Experiments  made  on  mad  Dogs,  with  Mercury  ;  by 
Dr.  Robert  James.  Phii.  Tranf.  N°  441.  p.  244- 

TH  E  following  is  an  account  of  feme  experiments  made  on 
mad  dogs  with  mercury,  which  Dr.  James  has  fome  rea- 
fon  to  believe  is  the  mod  effeftual  prefervative,  and  perhaps, 
even  a  cure  for  the  hydrophobia. 

About  Michaelmas ,  1731,  Mr.  Floyer  of  Hints  complain’d 
that  he  was  afraid  of  a  madnefs  amongft  his  fox-hounds  :  For, 
that  morning  one  had  run  mad  in  the  kennel.  The  Dr.  took 
this  opportunity  of  telling  him,  that  he  had  long  believ’d  that 
mercury  would,  if  tried,  prove  the  heft  remedy  againft  this  in- 
feflion  :  Mr.  Floyer  neglected  this  advice  till  the  February  fol¬ 
lowing.  Mean  time  he  tried  the  medicine  in  Bates,  commonly 
known  by  the  name  of  the  pewter-medicine  5  as  alfo  ev^ry 
thing  elfe  that  was  recommended  to  him  by  other  fportftrien, 
but  to  no  purpofe :  For,  fome  of  his  hounds  run  mad  almoft 
every  day  after  hunting.  Upon  this  he  took  his  hounds  to  the 
fea,  and  had  every  one  of  them  dipt  in  the  falt-water ;  and  at 
his  return,  he  brought  his  pack  to  another  Gentleman’s  kennel, 

6  miles  diftant  from  his  own.  But  notwithftanding  this  pre- ■ 
caution,  he  loft  6  or  7  couple  of  his  dogs  in  a  fortnight’s  time. . 
At  length  in  February  Mr.  Floyer  tried  the  experiment  the  Dr. , 
had  recommended,  upon  2  hounds  that  were  mad,  and  both  1 
very  far  gone.  They  refufed  food  of  all  forts,  particularly 
fluids,  flaver’d  much,  and  had  all  the  fymptoms  of  a  hydro¬ 
phobia  to  a  great  degree.  That  night  he  gave  12  grains  of  tur-- 
peth  mineral  to  each  of  the  2  dogs,  which  vomited  and  purged' 
them  gently.  Twenty  four  hours  after  this,  he  gave  each  24. 
grains  $  and  afrer  the  fame  interval  he  gave  48  more  to  each. .. 
The  dogs  lalivated  very  much,  and  loon  after  lapp’d  warm  milk. 
At  the  end  of  24  hours  more  he  repeated  to  one  dog  24  grains: 
more,  and  omitted  it  to  the  other.  The  dog,  that  took  this: 
laft  doie,  lay  upon  the  ground,  falivated  extremely,  was  in 
great  agonies,  and  had  all  the  fymptoms  of  a  falivation  rais’d 
too  qmck  5  but  got  thro’  it :  The  other  relapfed  and  died. 

10  all  the  red  of  the  pack  he  gave  7  grains  of  the  turpeth 
or  t  e  fird  doie,  i2  for  the  2d  dole,  at  24  hours  didance, 
which  was  repeated  every  other  day  for  fome  little  time.  The 
nui  joc,  was  repeated  at  the  2  or  3  iuccecdmg  fulls  and  changes 
",  ,  ^5  .From  this  time  he  lod  not  another  hound  ;  and 

,0  evtia  sfei warns  were  bit  by  drange  dogs,  the  turpeth 
always  prevented  any  ill  conferences.  S  F 

The 
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The  Dr.  and  his  friends  tried  the  fame  thing  upon  a  great 
many  dogs,  and  it  never  fail’d  in  any  one  inftance  :  Tho*  dogs, 
bit  at  the  fame  time  and  by  the  fame  dogs,  have  run  mad  after 
molt  other  medicines  had  been  tried. 

As  to  the  experiments  on  mankind,  the  Dr.  had  opportuni¬ 
ties  of  making  but  3. 

The  firft  was  on  a  girl  about  14  years  of  age :  The  calf  of 
her  leg  was  torn  by  a  mad  dog  in  fuch  a  manner,  that  the  fur- 
geon  was  obliged  to  ufe  means  to  prevent  a  mortification  from 
the  bite:  She  was  vomited  by  the  turpeth  :  Three  days  before 
the  next  change  of  the  moon,  the  vomit  was  repeated,  and 
again  the  very  day  of  its  changing.  The  fame  method  was  pur- 
fued  the  next  full  moon.  The  girl  was  very  well. 

The  fecond  was  on  a  boy  of  about  10  years  of  age.  He  bad 
4  boles  in  one  of  his  legs,  made  by  a  mad  do^.  The  turpeth 
was  given  as  above,  and  the  wounds  drefs’d  with  digeftives, 
and  he  continues  well. 

The  third  cafe  was  that  of  a  young  man,  of  about  18  years 
of  age  :  The  bite  was  upon  the  hand.  A  great  number  of 
dogs  were  bit  at  the  fame  time  in  the  town  where  he  liv’d. 
About  6  days  after  the  mifchief  was  done,  feveral  dogs,  that 
had  been  wounded,  ran  mad  5  upon  which  he  applied  himfelf 
to  Mr.  IVilfon ,  apothecary  in  Tamworthy  to  whom  the  Dr.  had 
communicated  the  fuccefs  of  the  turpeth  in  this  cafe.  The 
young  man  was  at  this  time  very  melancholy  and  dejefted,  had 
tremors,  and  flept  very  little  for  fome  nights  before,  tho’  be 
was  not  apprehenfive  that  the  dog  which  bit  him  was  mad.  He 
had  a  dry  Icab  upon  his  hand:  Upon  applying  to  Mr .IVilfm 
he  was  vomited  with  Vin.  ‘Benedict. 

The  next  thing  he  took  was  made  according  to  the  following 
prefcription. 

Ijz  ‘Turpeth  Min.  gr.  XII.  Lap .  Contrayerv.  Sr.  Ther. 
Jlndrcm.  q.  f-  M.  F.  Sol.  N°  3,  fumat  unum  fingulis  noc- 
tibus  bora  decubitus  fuprabibendo  Jalap,  feq,  cochl.  IF, 
aq.  Rut.  §vj-  Theriac ,  5  ij.  Syr ,  Faeon*  c .  §1  is.Tinff. 
Caftor.  S  ij.  M.  F.  Julap. 

Upon  taking  theie  the  patient  fweat  very  much,  and  had  2 
looie  (tools  every  day  after  them.  His  tremors  went  off,  and  he 
flept  better.  After  this  he  went  into  the  cold  bath,  and  conti¬ 
nued  perfectly  well. 

But  what  is  remarkable  in  this  cafe  is,  that  the  wound  ran  a 
thick  digefled  matter  after  this  method,  and  threw  off  the  fcab 
like  an  efcar  3  after  which  it  heal’d  of  itfelf. 


The 
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The  Dr.  makes  an  obfemtion  or  two  on  the  antiquity  of  this 
difeafe,  which  he  the  rather  chooies  to  do,  becaufe Cthus  Au- 
relianus,  in  his  account  of  it,  does  not  ieem  to  build  fo  much 
upon  the  authority  of  Homer,  as,  in  the  Dr  s  opinion  he  might 
have  done.  He  quotes,  it  is  true,  a  paffage  out  ot  the  b  Iliad, 
where  'Teucer  calls  Hetfor  Mva  but  does  not  ieem 

to  think  this  iufficient  to  prove  that  homer  was  acquainted  with 
this  madnefs.  But  he  omits  2  more  paflages  in  the  fame  au¬ 
thor,  which,  joined  with  this,  amount  to  a  demonftration  that 
Homer  was  by  no  means  ignorant  of  it.  The  Bril  is  in  the 
9th  Iliad ,  /.  237  where  Ulyjfes  is  upon  his  embafiy  to  Achilles , 
and  defcribes  to  that  hero  the  diftreis  of  the  Grecian  army  thro* 
his  ablence  5  and  when  he  has  painted  Hetfor  as  terrible  as  he 
can,  he  compares  his  fury  to  the  rage  of  a  mad  dog. 


. - l'E*T<yp  It  £zvu  fiKipZA/vcop 

J^iAtViTcu  ix,7T&y\oo<;,  r/rnrui'oo  Ad,  adz  7 1  thh 
'’AvZ&.S  tfcfs  KgpTepn  cPi  i  XUGffA  lilvKiV,  /.  (, 


-  He 51  or  vero  valde  trucibus  oculis  adfpiciens 
Flint  terribiliter ,  fretus  "Jove  :  Nec  quicquam  honor  at 
Viros  neque  Deos  5  ingens  autem  ipfurn  rabies  invafit. 

If  Homer  had  defigned  to  defcribe  a  mad  deg  as  a  phyfician, 
he  could  not  have  exprefled  his  looks  by  a  more  proper  term 
than  Bas [Aiauvav.  It  mud  alio  be  conlider’d,  that  this  dilcourfe 
Is  directed  to  Achilles ,  who,  having  ftudied  phy fie  under  Chi- 
yon,  was  consequently  more  capable  of  receiving  an  idea  of  the 
mifehief  Helior  did  to  his  countrymen  by  this  metaphor. 

In  the  13th  Iliad)  Hetfor  is  again  call’d  A by  'Nep* 
tune . 

It  mull  be  obferved  that  xv<t<ta>  xu<rcniTnp  and  Xwcceltis, 
can  properly  and  in  their  natural  fignification  be  applied  to  no 
other  madnefs  than  that  peculiar  to  a  dog,  tho’  metaphorically 
it  may,  as  in  the  indances  the  Dr.  has  given,  as  alfo  in  Sopho - 
ties '  and  Euripides .  The  term  xvgga  or  xvtta  is  uled  by 
-driftotk)Galen  and  Diofcorides ,  to  lignify  the  madnefs  of  dogs  ? 
And  AvG-craltMTos  is  uled  by  the  lad  mentioned  author  to  fignify 
a  man  bit  by  a  mad  dog.  A vaatiu  is  uled  by  Aretreus  in  this 
lenle,  and  Ad77w«u£  by  ‘ Plutarch  to  exprefs  the  fame  thing. 

Vvhat  the  Dr.  would  infer  from  this  is,  that  Homer  was  cer-* 
tain ly  acquainted  with  the  madnefs  ol  dogs  3  and  if  dogs  in  his 
days  ran  mad,  it  is  probable  they  would  bite  men  3  and  if  lo, 


Royal  Society.  191 

to  be  fure,  an  hydrophobia  Would  be  the  confequence  :  And  yet 
Plutarch  will  have  it,  that  it  was  firft  taken  notice  of  in  the 
days  of  Afclepiades ,  famous  for  his  pra&ice  in  Rome  before 
the  death  of  Mithridates. 

Another  ftrong  evidence  of  its  antiquity  is  that  inftin£l  which ; 
directs  every  dog  to  avoid  a  mad  dog  upon  fuelling,  feeing,  or 
even  hearing  him.  If  this  be  not  inftind,  it  is  reafbn,  and  that 
in  a  higher  degree  than  we  ourfelves  can  pretend  to.  Now  in- 
ftindft  muft  be  coeval  with  the  creation,  or  at  leaft  the  fall  $  and 
therefore,  madnefs  muft  not  be  much  younger. 

A  Catoptric  Microfcope  5  by  2)r.  Robert  Barker.  PhiL 

Tranf.  N°  442.  p.  259. 

THO'  microfcopes,  compofed  of  refraining  glafTes  only, 
have  been  vaftiy  improved,  as  to  their  effefls  of  magni¬ 
fying  •  yet  they  have  been  attended  with  fuch  great  inconve- 
niencies,  that  their  application  to  leveral  arts,  in  which  they 
might  be  very  convenient,  is  not  fo  common  as  might  be  ex¬ 
pelled  ;  and  mankind  have  reap’d  but  a  Imall  part  of  the  ad¬ 
vantage  obtainable  from  fo  furprifing  and  ufeful  an  inftrument, 
Among  the  inconveniencies  mentioned,  the  following  are  the 
moft  confiderable. 

1.  That  in  order  to  magnify  greatly,  it  is  neceftary  the  objeft 
glafs  be  a  portion  of  a  very  minute  fphere,  whole  focus  being 
I  very  fhort,  the  objeft  muft  be  brought  very  near  j  it  will, 
therefore,  be  fhaded  by  the  microfcope,  and  not  be  vifible  by 
any  other  light  than  what  paffes  thro’  itfelf :  In  this  cafe, 
therefore,  opaque  objects  will  not  be  feen  at  all. 

2.  Objefts,  illuminated  this  way,  may  be  rather  laid  to 
eclipfe  the  light,  than  to  be  truly  feen,  little  more  being  exadly 
reprefented  to  the  eye,  than  the  out  line  9  the  depreffions  and 
elevations  within  the  out-line  appearing  like  fo  many  lights  and 
I  fhades,  according  to  their  different  degree  of  thicknefs  or  tranf- 
parencyj  tho’ the  contrary  happens  in  ordinary  vifton,  in  which 
the  lights  and  fhades  are  produced  by  the  different  expofure  of 
the  furface  of  the  body  to  the  incident  light, 

3.  Small  parts  of  large  obje&s  cannot  eafily  be  applied  to  the 
microfcope,  without  being  divided  from  their  wholes,  which  in 
the  cafe  of  vivi-feffion  defeats  the  experiment,  the  part  dying, 
and  no  more  motion  being  obferv  d  therein. 

4.  The  focus  in  the  dioptric  microfcope  being  fo  very  fhort, 
is  exceeding  nice,  the  leaft:  deviation  from  it  rendering  vifion 
turbid  5  therefore,  a  very  Imall  part  of  an  irregular  objeff  can 
be  feen  diftin&iy  this  way*  ^ 
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To  remedy  thefe  defers,  Dr,  Barker  has  contriv’d  a  micro- 
fcope  on  the  model  of  the  Newtonian  telefcope,  in  which  he 
has  been  very  much  afiifted  by  Mr  .Scarlet  Junior.  As  to  the 
of  this  inftrument,  it  magnifies  from  the  diftance  of  9  to 


24  inches.  . 

Fig.  3.  Plate  VlX.  reprefents  the  entire  micro  fcope  mounted 

on  its  pcdeftal,  on  a  proper  joint,  contriv’d  io  as  to  dire&  the 
inftrument  towards  any  obje£h 

Fig.  4.  The  fe&ion  of  the  inftrument,  in  which  A  B  is  the 
larger  concave  metalline  lpeculum  3  C  D  the  leffer  concave  me¬ 
talline  fpeculum  3  EF  a  hollow  brafs  fcrew  to  fallen  in  the  firfl 
dioptrical  glafs,  or  piano  convex  glafs  3  G  H  another  fcrew 
faftening  on  the  hollow  cylinder  EF  I  K  (in  which  the  dioptric 
glafies  are  contain’d)  to  the  body  of  the  microfcope  3  1  K  a  cap 
with  a  fmali  perforation,  ferving  as  an  aperture  to  the  eye -glafs, 
or  fecond  lens  (convex  on  both  iides)  M  L  a  long  fcrew  pafiing 
thro’  the  nuts  P  and  V,  lerving  to  bring  the  fmali  fpeculum  to 
ri  proper  diftance  from  the  larger  5  NC^a  Aiding  piece  mov’d 
by  the  fcrew,  carrying  the  Hem  Q_R,  and  little  fpeculum  CD  3 
IXa  Drew  for  the  cap  as  reprefented  at  Fig.  5  3  that  at  Fig.  6 . 
is  to  be  icrewed  on  the  aperture  I  K. 

Fig.  7.  fhews  the  conftrufHon  of  the  microfcope,  in  which  i 
is  an  obje£l  fuppoled  ere£l,  from  which  rays  falling  on  the  fpe~ 
€iilum  a  b,  will  be  reflefled  to  the  focus  ky  where  they  will  form 
an  inverted  image,  and  being  reflected  by  the  fmali  fpeculum 
€  d,  they  will  pafs  thro’ the  perforation  of  the  great  fpeculumy 
and  falling  on  the  plano-convex  glais  efy  converge  again,  and 
form  an  ere£l  image  at  f  which  being  brought  very  near  to  the 
eye,  and  fo  confiderably  magnified,  will  be  diftin£lly  feen  thro’ 
the  eye-glafs  g  h . 


An  Account  of  the  ftandard  Mecifures  preferv'd  in  the  Capi¬ 
tol  at  Rome  3  by  Mr .  Folkes.  Phil.  Tranf.  N°  442. 

p.  l6lm 

TN  the  wall  of  the  capitol  is  a  fair  ftone  of  white  marble, 
8  foot  5  inches  ILnglifj  in  length,  and  1  foot  9  inches  and  f 
in  breadth  3  upon  which  are  inicribed  the  ftandards  of  ieveral 
meafures  with  the  following  refpedftive  inlcriptions.* 


Piede  Ro:  Pal-,  mj.  One.  XII.  Deti  XVI 

Piede  Greco* 


Canna 


Plate  xni , 


I 


\ 
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Canna  di  Arch  iter.  Palmi  X. 
Sraiolo  Pal.  V-  Qiiar.  III. 


- 


Canna  di  Merca.  Palmi  otto  d’altra  mifura 


Eraccio  di  Merc.  Pal.  III.  d’altra  mifura 

Eraccio  di  Teffitor  di  Tela 


Curante  Lu.  Pcefo 


The  lines,  that  reprefent  thefe  meafures,  are  cut  pretty  deep 
in  the  marble  3  but  as  they  have,  confequently,  a  confidera- 
ble  thicknefs,  it  is  fomewhat  difficult  to  be  very  exadt  in 
taking  off  their  dimenfions.  Mr.  Folkes,  however,  attempt¬ 
ed  to  do  it  as  near  as  poffible,  by  letting  the  point  of  his 
com  pa  lies  in  the  middle  of  the  crofs  lines,  that  are  drawn  to 
determine  the  beginning  and  end  of  the  meafures;  The 
palm  of  the  architects  is  eaiier  to  give  than  the  others,  by 
reafon  the  whole  Canna  is  infcribed  on  the  ftone  :  This  he, 
therefore,  took  off,  as  he  prefumes  others  have  generally  done, 
and  then  divide*d  it  into  io  equal  parts.  After  this  his  chief 
attention  was  to  the  Roman  foot,  as  being  of  greater  confe- 
quence  than  the  other  meafures.  They  all,  however,  follow 
as  they  occur'd  to  him,  in  fuch  parts  as  the  London  foot  con¬ 
tains  a  thoufand. 

The  Roman  foot  966  -p.  This  is  divided  upon  the  flnne^ 
firft  into  four  palms,  and  then  on  the  upper  part  into  12  uncial  3 
and  on  the  lower  into  i<5  deti,  according  to  the  infcription. 

The  Greek  foot  1006  -p.  This  is  alio  divided  like  the 
Roman . 

The  Canna  of  the  architefls  7525.  It  is  divided  into  10 
palms  ;  each  of  which  is,  therefore,  732  and  f  of  the  Englijfa 
foot. 

Ihe  Sraiolo  being  five  palms  and  \  is  4212. 

The  Canna  di  Mercanti ,  divided  into  eight  palms  of  another 
nieaiure  6  foot  9  inches  -J. 

The  Eraccio  di  Mercanti ,  divided  into  four  palms  of  ano¬ 
ther  meafure,  2  foot  6  inches 

The  ‘Eraccio  di  "Teffuor  di  "fella ,  divided  into  three  parts 
2  foot,  1  inch  and  i4. 

The  palm  of  tne  architefh  is  afligned  by  Mr.  Greaves  732 
of  the  Englijh  foot  5  and  the  fame  is  given  by  M.  Picart  to 
the  Paris  foor,  in  the  proportion  of  494  and  \  to  720  3  which, 

Vcl.  X.  5  B  b  re- 
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reduced  becomes  732  -h  of  the  Englijb  too!,  as  be,o:e,  and  as 
it  c^me  out  from  Mr.  Folkes’ s  own  trial. 

The  Roman  foot  is  given  by  M.  Pteart  from  this  very  ftone: 
6 r  10  of  fueh  parts  as  the  Paris  foot  contains  720  ;  that  is, 
by  redudion  96j  -j-of  the  Englijb  foot ;  and  the  fame  by  Fa- 
brettiy  who  alio  meafurcd  it  upon  this  ftone,  is  aftigned  to  the: 


palm  of  the  architeas,  as  2040  to  1545  ;  which  reduced  up  ¬ 
on  the  former  meafure  of  the  palm  is  966  7  of  the  Englijb: 


foot. 


Thefe  meafures  come  out  as  near  as  the  nature  of  the  ftan- 
dard  can  poftibly  allow  ;  and  as  it  was  fomewhat  freftier  in  M. 
Picart' s  time  than  it  is  now,  Mr.  Folkes  would  not  vary  frorm 
the  proportion  the  former  has  aftigned,  but  fuppolcs  the  Romani 
foot  on  this  marble  was  intended  to  be  luch  a  one,  as  ihouldi 
contain  967  parts  of  the  Englijb  foot  very  nearly. 

Mr.  Greaves  had  long  before  aftigned  the  meafure  of  the? 
Roman  foot  from  Cojjutius' s  monument  to  be  967  of  the  Eng- 
lijb  mot,  and  preferr’d  that  meafure  ro  the  others  he  had  takem 
from  die  tomb  of  StatiliuSy  and  the  Congius  of  Vej'pafiaru  Andi 
Mr.  Folkes  thinks  one  can  make  no  doubt,  from  what  has  beem 
faid,  bur  Cojjutius' s  foot  was  that  intended  to  be  inlcribed  upon 
this  marble  •  tho*  that  monument  is  itlelf  now  loft:  At  leaft1 
when  Mr.  Folkes  was  at  Rome  he  could  get  no  intelligence, 
of  it. 

Fabretti  in  his  work  concerning  aquedu&s,  where  he? 
gives  the  above  mentioned  proportion  of  the  palm  to  the  foot,', 
finds  fault  with  Lucas  F'cetus,  as  having  made  a  wrong  cal¬ 
culation  of  this  proportion  in  his  book  de  men fur  is  &  ponde-' 
ribus.  The  proportion  there  given  by  FcetuSy  does  not,  it  is: 
true,  agree  with  the  foot  upon  the  marble  ;  but  yet  it  is  no  fa  1  fee 
calculation,  as  Fabretti  thought  $  and  had  he  carefully  exami¬ 
ned  Foetus' s  book,  he  would  have  been  fenfible  this  is  n  >t  thef 
foot  he  there  contends  for,  but  the  Coffutian  foot,  which  Lucas. 
Foetus  In  hlS  llAol'  dHir^nfpc  ono  mil 


book  disputes  againii,  The  truth,  therefore, 
is,  that  he  either  alter’d  his  mind  alter  the  writing  of  that  book., 
bdoie  the  marble  wasfet  up  ;  or  more  probably,  that  tho’  he 
had  the  care  ot  having  thefc  mealures  inlcribed  on  the  marble, 
e  was  directed  by  a  luperior  authority  what  mealures  he  was 
t  »have  engrav  d;  and  that  accordingly  he  had,  as  near  as  pof-i 
10  'he  Cojfutian  foot  deicribed  for  the  ancient  Roman  foot! 
on  tic  ftone:  And  that  this  was  the  cale,  and  no  miftake  about 
t  t  number,  as  Fabretti  iuppoies,  appears  not  only  from  the 
tenure  oi  his  book,  where  he  condemns  Cojjutius  s  foot,  which!' 

there 
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there  appears,  hut  alio  from  his  fcheme  at  the  latter  end,  where 
he  has  given  what  he  calls  fchama  pedis  legit  i  mi,  agreeing 
with  his  own  numbers,  viz.  n  inches,  whereof  97  make ‘the 
palm  of  the  architects  and  likewile  the  mealure  of  the  Colotian 
and  Statilian  foot,  agreeing  with  that  infcribed  on  the  marble. 
The  Colotian  is  the  lame  monument  as  the  Cojjutian  3  io  call’d 
from  the  perion,  in  whofe  pofteffion  it  had  formerly  been  :  And 
he  had  before  laid,  p.  5.  that  according  to  the  teftimony  of 
‘Philander  the  Statilian  agreed  with  it,  tho’  Mr.  Greaves,  who 
meafured  both  thefe  feet  very  carefully,  found  lome  difference 
between  them,  (fating  the  Cojjutian ,  asabove,  957)  snd  t\\e  Sta¬ 
tilian  972.  Bat  by  ‘Foetus's  quoting  Philander,  ir  is  plain,  he 
had  not  himielf  meafured  the  latter:  And  therefore;  the  foot 
call’d  by  him  the  Colit' an  and  Statilian  is  indeed  purely  the 
Colotian ,  or  Cojjutian  foot  3  and  the  fame  has  alfo  occurred  to 
Mr,  Folkes  very  nearly  from  his  meafure  of  the  height  of  the 
‘Trajan  pillar,  which  he  finds,  trom  the  ground  to  the  top  of 
the  cimatium  of  the  capitol,  to  be  1 1 5  foot  10  inches  j 
this  height,  divided  by  120,  gives  966  for  the  quotient  very 
nearly. 

As  to  the  Greek  foot  there  feems  to  be  no  farther  my  fiery, 
than  that  it  was  intended  to- be  made  to  the  Roman  in  the 
proportion  colledfed  from  Pliny,  which  is,  that  625  Roman 
feet  made  600  Greek  3  by  which  account  the  Greek  foot  (hould 
contain  1007  of  fuch  parts  as  the  Roman  contains  967  $  and  the 
adfual  quantity  Mr.  Folkes  took  oft  was  100 5. 

Some  Ohfervations  in  1734,  at  Wittemberg  3  by  M.  Weidler. 

.  Phil.  Tranf.  N°  442.  p.  20 6.  Tranflatedfrom  the  Latin. 

ON  the  23d  of  January ,  1734,  at  7b.  5m.  in  the  even¬ 
ing  there  again  appeared  an  exceeding  bright  aurora 
borealis. Under  the  north  wasfeen  a  black  arch  with  a  double 
white  fafeia  refting  on  it,  diftinguifh’d  by  a  black  middle 
tradf  3  the  lafi  white  arch  rofe  25  degrees  high  3  in  the  black 
tradf  at  times  were  kindled  fhining  pyramids  3  from  the  re¬ 
medied  lightnear  the  zenith  a  fimilar  white  arch  was  produced. 
At  7b  -30'  the  white  tradf  was  diftu  fed  a  pretty  way  beyond 
the  weft  point,  and  its  middle  reach’d  50  degrees  high  ;  at 
7h  35'  the  fhining  tradf  reach’d  the  vertex  difeontinu’d  clouds 
here  and  there  tended  towards  the  weft,  a  circumftance  which 
feldom  happens  in  aurorae  boreales.  M.  Weidler  was  like  wife 
furprized  at  fome  clouds,  which  (food  about  the  norrh-eaft,  and 
moved  before  the  fhining  tradf,  beyond  which  clouds  the  light 

Bb  i  .  of 
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of  the  aurora  was  didin&ly  feen  :  Whence  it  appears,  that 
theligb*of  the  aurora  reach’d  far  beyond  the  clouds.  At 
^h  38'  the  (hining  tract  of  the  aurora  was  defending  below 
the  horizon,  efpecially  towards  the  well  :  This  Jikewife  de- 
ferves  our  attention,  namely,  that  tho’  this  aurora  was  ex¬ 
ceeding  bright,  yer  it  emitted  few  fhining  pyramids.  At  8h 
30'  aimofi  the  whole  light  was  let  below  the  horizon  5  yet 
ftill  near  the  wed:  it  was  10  degrees  high  5  the  tradf  of  the 
black  arch,  together  with  the  lmall  white  impending  fafcia 2 
was  ftill  fee n  at  10  o’clock  under  the  north. 

On  the  27th  of  January  at  tfh.  23'  in  the  evening,  there 
was  obferv’d  a  conjuraTon  of  the  moon  and  Venus .  Mi. 
Wf: idler  found  the  angle  of  Venus  3  5'  of  a  degree.  Venus  re¬ 
garded  the  fouth,  and  the  Moon  the  north;  at  6h  57'  the: 
angle  of  Venus  was  ==:  3  and  in  this  obfervation  a  line; 

dr..wn  thros  Venus  and  both  the  cufps  of  "he  moon  was  a  nghtt 
one  3  aiter wards  the  rnoon  gradually  elongated  from  Venus . 

On  the  17th  of  February  the  lownefs  ot  the  mercury  in  the 
barometer  was  remarkable,  being  at  28  inches  7  lines,  fuchi 
as  M.  Weidler  never  before  obferv’d  in  thefe  parrs  3  from  thiss 
might  be  prefaged  that  terrible  ftorm  of  wind,  that  feem’dl 
to  overturn  every  thing  in  its  w?ay  3  at  three  in  the  afrernoont 
g’  e  it  numbers  of  tiles  were  blown  off  the  houles  3  lo  thatt 
mine  could  jvaik  the  .ftreets  with  fafety.  In  Saxony  and  otherr 
p  «.^,es  of  Germany  this  ftorm  did  a  great  deal  of  damage  to> 
tne  hpuies,  woods,  and  gardens,  pull’d  up  by  the  roots  am 
incredible  number  of  trees,  broke  down  old  oaks  and  otherr 

l^s  ’  and  men  3n  °pen  fields  could  not  Hand  on  theirr 


"x'f  jV~arck*  at  6^  45*  in  the  evening  about 

ther,aPpeared  ab3ack  arch>  llned  with  a  broad 
.1  e  3  whole  light  was  brighter  towards  the  weft, 

n  owarJ  tjie  but  without  fuch  Ihining  pyramids  or 
Tj3;fS  ^fua1^  accompany  aurora  boreales  :  There  are, 
;  j  if’  am  or#  boreales ,  that  only  /hew  a  white  tradt 

On^e,n°r\b,lf  Wltbout  any  motioD  of  the  light. 
borealis  whl  \  appeared  a  remarkable  aurora 

^  ^  obferv’d  at  9  o’clock.  The 

S  tlZli?  \hc  and  on]y  Paonc  trough  the 
°ftcr  tbb  c)n  1  1  r  heavens  were  overcaft  3  and  yet 

north ^  point  /  there  Was  a  about  the 

infallible  *  ^^romrwblcb  at  times, /hot  /Inning  pyramids, 
,,  *  1  b"e  £Sn  ^  an  aurora  borealis :  He  like  wife  found 


behind 
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behind  the  clouds  a  fhining  tra£l  of  the  aurora  become  an 
arch.  The  Ihining  pyramids  might  be  feen  till  n  o’clock  $ 
1  an  uncommon  light  to  obferve  an  aurora  borealis  when  the 
I  sky  is  cloudy,  and  a  wind  blows  ,  whereas  at  other  times  it 
1  commonly  appears  only  when  the  sky  is  ferene  and  calm. 

On  the  9th  of  Augufl  as  M.  Weidler  was  to  obferve  Sa¬ 
turn,  at  ii  o’clock,  fome  thin  clouds  that  hung  about  the 
N.  N.  E.  and  N.  b.  E.  feetned  to  be  on  lire  all  of  a  fudden. 
But  after  emitting  a  few  radiations  towards  the  vertex,  the 
burning  ceafed,  and  little  clouds  were  driven  by  a  gentle 
1  wind  towards  the  eail. 

From  theft  and  other  obfervations  it  plainly  appears,  how 
variable  a  phenomenon  the  light  of  the  aurora  borealis  is. 
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Explanation  of  the  'fables. 

The  firfb  column  contains  the  month  ;  the  feco#cf,  the  day  of 
the  month  9  the  third,  the  hour  of  the  day,  beginning  at  fix  inr 
the  morning  to  twelve  at  noon,  and  nine  at  night  5  the  fourth 
column  contains  obfervatlons  of  the  thermometer  ;  the  fifth,  thee 
height  of  the  mercury  in  the  barometer,  where  the  firii  number 
is  the  height  in  inches,  the  fecond  <*nd  third  numbers  mark  the; 
tenths  and  hundredth  parts  of  an  inch  5  the  fixth  column  is  thee 
latitude  the  /hi p  is  in  by  account,  every  day  at  noon  ;  the  feventhi 
column  is  the  longitude  the  (hip  is  in  every  day  at  noon,  by  a<> 
count,  from  the  meridian  of  London ,  except  where  otberwife 
cxprefied  5  the  eighth  column  is  the  variation  of  the  needle- 
ana  the  next  four  columns  are  the  latitudes  obierved  at  noon  by», 
four  feveral  new  inftruments  5  the  firffc  is  Mr.  Smith's  prifmatic 
quadrant  5  the  fecund,  Mr.  Hadley's  ;  the  third  bv  3^Jr.  rfohn 
Hit  on  5  and  the  fourth  by  Mr.  Caleb  Smith  and  Mr  .William 
Weirdy  the  next  column  is  the  wind  for  the  moft  part  of  the  24. 
hours. 

The  thermometer  Capt.  JHiddleton  made  ufe  of  in  the  voyage 
was  made  by  Mr.  John  1 Patrick ,  as  alfo  the  barometer :  In  his 
jhermometer  Mr.  Patrick  places  q  at  the  top,  fuppofing  it  tc 
be  the  heat  under  the  line  $  and  fo  the  figures  increafe  down; 
wards  with  the  increafe  of  cold  :  Temperate  is  placed  at  25. 

Mr  Smithh  pri/matic  quadrant  Capt.  JHiddleton  finds  to  be; 
of  very  great  life  at  fea,  particularly  for  the  (tars,  as  he  expe 
rienced  feveral  times  in  his  voyage  to  Hudfon's-Bay,  in  the. 
wont  of  weather,  when  one  can  but  fee  the  horizon  ;  And  hi; ; 
other  is  of  great  ufe,  in  tolerable  fmooth  water,  in  foggy  and 

hazy  weather,  when  there  is  no  horizon  to  be  feen,  yet  have, 
the  benefit  of  the  fun.  ’  '  1  1  *  3  ; 


Jin  experiment  to  fhew  that  fome  damps  in  mines  may  be  occa 
Jionea  only  by  the  burning  of  candles  under  ground,  withou 
tne  addition  of  any  noxious  vapour ,  even  when  the  bottom  0 
i,  pit  has  a  communication  with  the  external  air ,  unlej 
ern?l  air  be  forcibly  driven  in  at  the  faid  communica 
non  or  pipe  h  by  2Jr.  Defaguliers.  Phil.  Tranf.  442 

V*  2.  O  I  o  f  '  V  *  \  Jk  >v  .  y  k  •  .  -  1 


?;  I N  a  cylindric  glaf*  receiver,  open  at  both  ends 

l-r  *  t1  1  ......  .  7 

'  '  •  '  candid 
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candle  of  fix  in  the  pound  will  not  burn  quite  the  time  of  one 
minute  before  it  goes  out. 

Exp.  2.  A  candle  will  burn  almoft  as  long  when  the  re~ 
ceiver  is  quite  covered. 

Exp.  3.  The  receiver  having  the  hole  of  the  plate  open, 
and  a  pipe  at  bottom,  communicating  with  the  external  air* 
will  bum  but  a  little  longer  than  in  the  firft  experiment  5  and 
if  you  blow  in  at  the  pipe  with  your  mouth,  it  will  go  out  ra¬ 
ther  fooner. 

Exp.  4,  Blow  in  at  the  pipe  with  bellows,  and  the  candle 
will  burn  as  long  as  you  will. 

A  chemical  experiment  ( ferving  to  illuflrate  the  phenomenon 
of  the  inflammable  air ,  Jbewn  to  the  Royal  Society  by  Sir 
James  Lowther)  by  Mr.  John  Maud.  Phil.  Tranf.  N°.  442. 
p.  282. 

£1  I  R  James  Lowther  having  made  an  experiment  on  fome 
i3  air  which  he  collected  out  of  a  coal  mine,  and  brought  in 
bladders  dole  tied  by  fea  to  town  :  Vid.  Phil.  Eranf.  N°.  429. 
p.  109.  The  efleft  of  which  was,  that  the  air,  being  prefled 
out  of  the  bladder  thro’  the  fmall  orifice  of  a  tobacco-pipe,  would 
catch  fire  from  a  lighted  candle,  and  burn  like  an  inflammable 
Ypirir,  till  it  was  all  confumed. 

Upon  confidering  that  this  was  only  owing  to  a  great  quan¬ 
tity  of  fulphurous  fumes  floating  in  that  air,  Mr.  Maud  was  in¬ 
duced  to  make  an  eflay,  by  an  artificial  mixture,  to  produce 
the  like  effefh  It  is  well  known  to  every  one  converfant  in  che¬ 
mical  matters,  that  moft  metals  emit  great  quantities  of  fulphu- 
rous  fumes,  during  the  effervefcence  they  undergo  in  their  Solu¬ 
tions  in  their  reipeeftive  menfirua  :  Iron,  whilft  diflblving  in  oil 
of  vitriol,  emits  a  great  quantity  of  theie  fumes,  which  are  very 
inflammable,  and  not  eafily  to  be  condenied.  Thefe  fumes 
Mr.  Maud  c'olle&ed  into  a  bladder  with  the  defired  fuccefs,  and 
having  produced  before  the  Royal  Rociety  two  bladders  of  this 
factious  air,  at  the  fame  time  that  Sir  James  LonJCther  made 
trial  of  his,  they  both  exhibited  the  fame  phenomena.  A  more 
particular  account  of  the  preparation  made  ufe  of  is  as  follows.  ^ 
Mr.  Maud  took  two  drachms  of  oil  of  vitriol,  and  mixed  it 
with  eight  drachms  of  common  water,  which  he  put  into  a  glafs 
with  a  flat  bottom,  about  ten  inches  wide,  and  three  inches 
deep,  with  a  long  neck  ;  to  this  he  added  two  drachms  of  iron 
filings:  There  inftanrly  arofe  a  great  heat,  with  a  violent  ebul¬ 
lition,  and  the  iron  was  wrought  upon  very  fall:,  with  a  copious 

exha- 
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exhalation  of  fumes.  To  the  end  of  the  neck  of  the  ghi s  he 
luted  a  bladder  void  of  air,  the  neck  of  the  bladder  being  fatten¬ 
ed  to  a  tobacco-pipe  j  the  fumes  arifing  from  the  diflblving  me¬ 
tal  foon  puffed  up  the  bladder  to  its  full  extent,  and  after  that 
author  bladder  in  the  fame  manner  5  and  thus  you  may  get  as 
itk  ny  bladders  full  as  you  can,  whilft  the  effervefcence  latts. 
Two  of  theie  bladders  were  tried  before  the  Society ,  and  exhi¬ 
bited  a  flame  very  like  that  of  Sir  James  Lovother's  in  the 
fmell,  the’  iomewhat  different  in  the  colour  of  the  flame.  After 
Mr,  Maud  had  preffed  part  of  the  air  out  of  the  bladder,  by 
drawing  back  the  hand,  the  flame  was  fucked  into  the  bladder, 
and  all  at  once  fet  on  fire  what  inflammable  air  remained  $  which 
went  off  like  a  gun,  with  a  great  explofion. 

What  is  worthy  of  notice  in  this  experiment  is,  that  all  the 
air,  which  filled  the  bladders,  was  generated  de  novo ,  as  it 
were,  out  of  the  mixture,  or  clfe  recovered  from  the  body  of  the 
metal  in  an  unelaftic  flate. 

This  experiment  will  eafily  explain  a  very  probable  caufe  of 
earthquakes,  volcano’s,  and  all  fiery  eruptions  from  the  earth  : 
For,  nothing  more  is  requifite  than  iron,  a  vitriolic  acid  and 
water:  Now  iron  is  generally  found  accompanied  with  fulphurj 
and  common  lulphur  may  be  analyfed  into  an  inflammable  oil, 
and  an  acid  liquor  like  oil  of  vitriol.  This  acid,  therefore,  in 
the  bo  wels  of  the  earth,  by  being  diluted  with  a  little  water, 
furrounds  the  iron,  and  works  upon  it  in  the  lame  manner  as 
ddcribe^above  5  an  effervefcence  and  intettine  heat  arifes  ;  the 
air,  which  comes  from  the  mixture,  is  rarified,  and  becomes 
very  claftic $  its  impetus,  by  how  much  the  more  eomprefied 
by  the  incumbent  weight  of  earth,  is  increafed  even  to  an  unli¬ 
mited  degree  3  and  at  length  like  gunpowder  will  remove  all 
obiiacles,  and  exhibit  to  the  lpedlators  above  ground  the  terrible 
phtenomena  of  earthquakes  and  eruptions.  Sometimes  thele 
inflammable  fumes,  if  very  much  heated,  will,  as  foon  as  they 
come  to  the  open  air,  catch  fire  5  and  lo  produce  thole  fiery 
eruptions,  of  which  there  are  lo  many  inftances  in  the  world. 

M  account  of  the  fiorm,  Jjn.8.  1734-5 ;  fy  Mr. Forth.  Phil. 

I  rani.  N°.  442.  p.  285. 

Darlington r,  14  miles  fomh  from  'Durham ,  Lat.  540. 

,  t  e  evening  before  the  8th  of  January,  1734-5,  Mr. 
aro  meter  flood  at  29  inches,  but  had  been  gradually 
tailing  for  two  days.  'The  wind  was  then  louth  weft,  and  of 

the 
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the  fecond  degree  of  drength  3  and  increafed  towards  midnight  a 
degree  more.  Mod  of  the  day  there  was  inow  or  ileer. 

The  8th  in  the  morning  he  found  his  glais  fallen-  to  28  inches, 
58  parts,  and  at  four  o’clock  p.  m.  down  to  28  inches,  5  parts  5 
and  by  1©  in  the  evening  ri?en  again  to  28  inches,  45  parts* 
All  this  while  the  wind  was  in  the  north-ead,  with  only  a  mo¬ 
derate  gale,  tho5  attended  all  day  with  lhow,  which  at  night 
was  2  inches  and  ^  deep  $  and  about  eight  o’clock  it  began  to 
freeze.  As  the  wind  in  the  Ibuthern  parts  was  all  that  while  in 
the  oppofite  quarter,  Mr.  Forth  would  have  expelled  an  accu¬ 
mulation  of  the  air,  and  as  a  confequence  thereof,  the  riling  of 
the  barometer  at  the  time  of  its  falling  the  lowed.  Had  the 
dorm  happened  the  night  before,  when  in  the  northern  parts  the 
wind  was  in  the  fame  dire&ion,  and  had  afterwards  fallen,  he 
would  then  have  imputed  the  fall  to  the  quick  return  of  the 
current  of  air. 

In  the  December  of  the  preceding  year  Mr,  Forth  finds  by 
his  regider  that  there  fell  through  his  funnel,  whole  area  is  juff 
100  inches,  1 3 lb.  8 5 parts  ^  yet  their  aimed  condant  intermitting 
frofts  kept  it  from  going  off  in  any  confiderabk  quantity  at  a 

time. 

Inches. 

Created  height  of  the  barometer,  30  10 
Lead  ditto,  29  13 

Of  the  bones  of  animals  changed  to  a  red  colour  by  aliment 
only ,  by  Mr*  John  Belchier.  Phil.  Tranl.  N°‘.  442.  p.  287. 

T  H  AT  the  circulation  of  the  blood  is  carried  ,on  through  the 
bones,  is  evident  from  ieveral  phenomena  obiervabSe  in  for¬ 
gery  :  But  that  it  is  univerlally  and  intimately  didribmed  thro3 
the  mod  lolid  and  compa£f  iubdance  of  the  bones  (tho’  hit  herto 
doubted  by  lome)  will  appear  undeniably  from  the  indances  here 
produced  j  which  are  the  bones  of  feveral  hogs,  of  a  different 
breed,  changed  to  a  deep  red  colour,  merely  by  aliment.  And 
what  makes  this  dill  more  furprifing  is,  that  neither  the  flefhy 
nor  cartilaginous  parts  iuffer  the  lead  alteration  in  colour  or 
tade. 

Their  diet  was  bran,  after  boiling  it  in  a  copper  with  print¬ 
ed  callicoes,  in  order  to  clean  them  from  a  dirty  red  colour 
occafioned  by  an  infuiion  of  madder  root,  made  ufe  of  to 
fix  the  colours  printed  on  the  cloth  :  Some  of  thefe  colours 
are  made  with  preparations  from  iron,  others  with  a  mixture 
from  alum  and  iugar  of  lead.  The  parts  printed  with  the 


I  .  * 
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preparation  of  iron  produce  black  and  purple  $  thofe  printed 
with  the  mixture  of  alum,  red  of  different  degrees,  accord¬ 
ing  to  the  ftrength  of  the  mixture.  The  bran  after  abforbing 
the  red  colour  difeharged  from  the  cloth  was  mix’d  with  the 
common  food  of  the  hogs,  and  produced  this  efifed  on  their 
bones  i 

Upon  examining  thefe  bones,  he  obferv’d  in  general  the 
folid  parrs  to  be  moft  tinged,  and  the  teeth  in  particular, 
excepf  the  enameli’d  part,  which  is  of  a  different  lubftance  : 
And  upon  fa  wing  them  through,  he  found  the  internal  parts 
equally  tinged,  except  at  the  ends  of  the  bones,  where  the 
fubftance  was  more  fpongy :  And  in  order  to  difeharge  the 
colour,  he  macerated  them  in  water  for  many  weeks  toge-^ 
ther;  boil’d  them  often,  and  deep’d  them  in  fpirits,  but  all 
prov’d  inefifedual  :  nor  was  the  lead  tindure  given  to  any  of 
the  liquids,  in  which  he  made  experiments. 

Jin  Obfervation  of  white  Liquor  like  Milk ,  that  appeared 
inftead  of  Serum ,  feparated  from  the  'Blood,  after  it  had 
food  for  fome  time  $  by  Dr.  Alexander  Stuart.  Phil. 
Tranl.  N°  442.  p.  289. 

ON  E  John  Wicks ,  carver,  in  Bromley-ftreet ,  London , 
about  40  years  of  age,  was  ill  about  three  weeks  by 
the  lofs  of  appetite,  and  by  indigeftion,  and  at  laft  a  pain 
anddiftention  of  his  ftomach,  with  a  low  degree  of  an  inflam¬ 
matory  fever  $  his  tongue  was  dry,  rough,  and  of  a  rufty 
brown  colour  in  the  middle,  with  a  white  foft  lift  on  each 
fide  *  his  urine  very  high  coloured,  with  a  large  quantity  of 
a  flimy  pink-colour’d  fediment  5  his  ftools  very  yellow,  and 
loofe. 

-After  taking  away  eight  ounces  of  blood,  inftead  of  ferum 
there  appeared  nothing  above  the  coagulum ,  but  a  white  li¬ 
quor  like  milk,  which  was  pour’d  off  to  the  quantity  of  four 
ounces,  or  thereabouts.  At  firft  there  was  no  frnell  percepti¬ 
ble,  but  m  fix  days  it  began  to  have  the  imell  of  rotten  eggs : 
or  taree  weeks  longer  it  ftood  in  a  room,  where  there  was  a 

5  or  fome  hours  of  the  day,  and  in  that  time  it  neither 
alter  d  its  confidence  nor  fmell. 

c  PJrjent  bad  eat  very  little  for  a  week  before  the  Dr„ 
r  ,  fwr  ,m»  and  0rdy  a  little  of  a  calf’s  foot  ftew’d  the 
j  °rC  l0t  %Per’  and  breakfaft  that  day.  He  was 

he  wasinhcahh"klnS  °f  ftr°‘>8  pak"malt  luiuor  every  day 

If 
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If  this  be  chyle,  it  is  a  fubftance  very  different  from  milk* 
which  is  apt  to  turn  four  and  thick  by  keeping,  and  never 
contrafls  the  putrid  fmell  of  rotten  eggs,  as  this  did.  Whe¬ 
ther  it  be  not  chyle  turn’d  putrid  and  near  to  purulency,  by 
a  long  circulation  in  the  blood-veffels,  but  not  converted  into 
blood,  through  fome  defeft  in  the  fanguification,  is  a  que- 
jffion  the  Dr.  doubts  cannot  be  decided  without  more  obferva- 
tions  and  experience. 

The  coagulum  of  the  blood  was  cover’d  with  a  fizy  pellicle, 
about  the  thicknefs  of  a  fhilling  s  The  red  part  was  of  a 
grumous,  tender,  incoherent  confidence. 

Tho’  the  patient  was  much  better  in  a  week’s  time,  the 
I)r.  order’d  five  ounces  of  blood  to  be  taken  away,  to  fee 
what  change  had  happen’d  $  and  he  found  rhe  coagulum 
cover’d  with  a  fizy  pellicle  to  the  thicknefs  of  half  a  crown, 
rhe  red  part  of  a  due  confidence,  the  ferutn  clear  and  with¬ 
out  any  chyle. 

The  urine  became  clear,  and  he  recover’d  in  about  two 
weeks  after  the  Dr.  had  fird  feen  him. 


An  account  of  what  was  obferv'd  upon  opening  t he  body  of 
perfon  *uiho  had  taken  internally  feveral  ounces  of  crude 
mercury  ,  and  of  a  plumb-ftone ,  lodged  in  the  coats  of  the 
rettum  ;  by  Dr.  Madden.  Phil.  Tranf.  N°  442.  p.  291* 

TH  E  internal  ufe  of  crude  mercury  is  of  late  become  fo 
frequent,  that  Dr.  Madden  believes  it  might  hereafter 
produce  fome  great  benefit  to  mankind,  if  a  careful  colle&ion 
were  made  of  all  the  extraordinary  cafes,  relating  to  the 
good  or  bad  effects  of  this  praflice. 

In  the  following  cafe  there  are  circumdances  which 
were  not  owing  to  the  internal  ufe  of  mercury  $  yet  there  are 
many  others  which  were  undoubtedly  occafioned  by  it. 

Dr.  Madden ,  with  Dr.  Rofynfon,  and  Mr.  Nichols ,  furgeon- 
general,  was  prefent  at  opening  the  body  of  a  gentleman  of 
note  at  Dublin,  who  for  feveral  years  found  great  difficulty 
in  going  to  ftool.  This  diiorder  increafed  upon  him  towards 
the  latter  end  of  his  life,  and  he  was  fiezed  with  a violent 
diftemper,  of  which  Dr.  Madden  could  give  no  description, 
having  never  attended  him. 

In  order  to  procure  a  paffage  downward,  (which  the  Dr. 
fuppofes  was  a  principal  complaint)  the  patient  took,  by  the 
advice  of  a  phyfician,  feveral  ounces  of  crude  mercury,  at 
different  times,  without  any  relief,  and  at  length  he  died. 

Vo  l  i  X .  6  E  e  U po.& 


the 
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Upon  opening  the  abdomen,  which  was  very  much  diftend 
ed,  there  burft  forth  a  great  qu&ntity  of  wind,  tho’  the  guti 
and  ftomach  were  not  wounded. 

The  ftomach  was  empty  •  and  upon  opening  it  the  in¬ 
ner  coat  was  found  very  much  inflam’d  from  one  end 
to  the  other.  In  feveral  places  of  the  fmall  guts  were  ob- 
ferv’d  fome  fcatter’d  grains  of  crude  mercury,  and  along 
with  them  was  generally  found  a  black  gritty  powder,  verj 
like  JEthiops ,  mineral  which,  without  doubt,  was  the  men 
cury  chang’d  into  that  confidence. 

The  colon  was  diftended  at  its  origin,  to  twice  the  thick- 
nels  of  an  ordinary  man’s  arm  about  the  fhoulder.  Thii - 
extraordinary  thicknefs  extended  itfelf  about  the  length  of 
20  or  ia  inches  5  from  hence  it  gradually  decreas’d  5  andd 

where  it  was  attached  to  the  ftomach,  it  had  not  above  '4-  of 
that  fize. 

It  was  much  inflam  d  at  its  origin,  and  contain’d  at  leaft  fix 
quarts  of  liquid  excrement,  in  which  was  obferved  crude 
mercury,  and  like  wife  fome  of  the  black  powder  mentioned 

The  colon,  where  it  parted  from  the  ftomach,  and  diver¬ 
ged  towards  the  left  kidney,  adher’d  about  the  fpace  of  three 
inc  res  to  t  z  omentum  and  upon  feparatine  it,  there  was 

;S(an,wtt  i  and  1'li)ammanon-  wWch  had  communicated! 

?  0  t>e  parts  oft  he  ileum )  that  were  contiguous  to  the? 


in  1Sf  aCe  C~l°H  a  Perf°r2tion  about  %  of  an  inch 
r  am^ers»  and  tour  fmaller  perforations,  about  the  fizei 

the  abdomen  *  thro’  wb*cb  fome  excrement  had  paffedinto 

to  C^°n*  38  lt  aPProached  the  reffium,  began 

Sth0us>  about  the  fpace  of  fix  inches,  and  The 
capacity  became  gradually  fmaller. 

colour  ?nd  m  f  Xhnf0l°n  about  this  P^ce  were  of  a  reddifh 

teftme’  TS  * ^  iafrbous  than  the  parts  of  the  in- 

!ne'  1  hc  coats  of  the  colon*  where  it 


!er colon ,  where  it  was  continued  to 
above -f  of  the  natural  fize. 


the  ream,  were  at  leaft  f  an  inch  thick,  and  its  capamy  no't 


:eiy’d°a  b!xtvSwhi  horizontally  hereabouts,  there  was  per- 

touch  almoft  If  a  carn'l/^^  the  P?*%e»  anci  ftemed  to  tin 
gut  length-vife  t  I  f  S  ,°US  “nfiftnxe.  Having  open’d  th< 
g  1  was  ro  be  no  other  than  a  of  the  val 
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i mhe  conniventes  colt ,  grown  fcirrhous,  and  protruded  down¬ 
wards  into  the  reffium. 

There  was  alfo  found  a  fmall  plumb-ftone  in  this  place,  quite 
buried  in  the  tunica  villofa ,  making  itfelf  a  bed  between  the 
coats  of  the  reftum :  It  had  likewife  formed  a  fmall  abfcejs » 
which  difcharged  itfelf  into  the  cavity  of  the  pelvis ,  but  had 
no  communication  with  the  cavity  of  the  reffium. 


A  folar  Eclipfe  obferved  at  Rome  May  3,  1754.  N.  S.  by  the 
Abbe  de  Revillas,  and  M.  Celfius.  Phil.  Tranf.  N°  442. 
p.  294.  Tranjlated  from  the  Latin. 

rHE  Abbe  de  Rivillas  and  M.  Celfius  obferv’d  this  folar 
eclipfe  at  Rome  in  the  palace  of  Cardinal  bDe-via  5  they 
took  all  poffible  cate  to  determine  the  true  time,  both  from  the 
:appulfe  of  the  folar  fpecies  to  the  meridian  line,  and  from  equal 
altitudes  of  the  fun,  taken  feveral  times  the  fame  day,  and  on  the 
day  preceeding  the  eclipfe.  They  moreover  obferv’d  the  eclipfe 
with  2  very  good  telelcopes,  about  6  Roman  palms  in  length  : 
Tor,  the  too  great  altitude  of  the  fun,  being  almoft  in  the  me¬ 
ridian,  and  fome  other  inconveniencies  hinder’d  their  making 
ufe  of  longer  ones :  With  the  one,  which  tranfmitted  the  folar 
image  dire&ly  to  the  eye,  armed  with  a  fmoak’d  gl  a  Is,  they 
principally  obferved  the  beginning  and  end  of  the  eclipfe;  anil 
with  the  other,  which  exhibited,  as  ufual,  the  folar  fpecies,  the 
intermediate  phafes.  The  clouds  had  like  to  have  cut  off  all 
hopes  of  being  able  to  make  fuch  obfervations  j  as  at  fun  rife 
they  tinged  the  fouthern  parts  of  the  horizon,  and  afterwards 
almoft  the  whole  heavens. .  But  as  thinner  clouds  fucceeded 
thicker  ones,  tho’  they  deprived  them  of  the  ftrffc  contact  of  the 
planets,  and  exhibited  the  firft  phafes  fomewhat  uncertain  and 
the  fpecies,  about  the  end  of  the  eclipfe,  indented,  as  it  were  • 
yet  they  allowed  accurately  to  determine  the  reft  of  the  ob^ 
fervations. 
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a  cloud  to  have  preceded 
a  little. 


more ;  and  the 


>r  a  little 
greateft  obfcuration  was  ? 
thought  to  be  at  hand. 


From  the  4th  and  8th  obfervations  we  may  gather  that  the: 
greateft  obfcuration  happen’d  about  23  h.  5  min. 


f  V  U 


<jhe  ZDefcription  and  Manner  of  ufwg  an  Inflrument  for  mea- 
furing  the  i Degrees  of  the  expan fion  of  Metals  by  Heat  3  by 
Mr.  John  Ellicott.  Phil.  Tranf.  N°  443.  p.  297. 

"A  A  (Fig  r.  plate  VHI.)  reprefents  a  flat  plate  of  brafs > 
which,  for  farther  ftrength,  is  fcrew’d  down  to  a  thick: 
piece  of  mahogany  :  Upon  this  plate  are  fcrew’d  3  pieces  oft 
brafs,  two  of  which,  markt  BB,  lerve  as  fupports  for  the  flat t 
iron  bar  Cj  and  which,  on  account  of  its  ule,  Mr  .Ellicott' 
calls  the  ftandard  bar »  The  upper  part  of  the  3d  piece  of: 
brafs  is  a  circle  about  3  inches  diameter,  divided  into  360 
equal  parts  or  degrees  :  Within  this  circle  is  a  moveable  plate, 
divided  likewife  into  3 60  parts,  and  a  fmall  fteel  index  :  The 
brafs  circle  in  the  Fig.  is  marked  D  and  the  moveable  plate  d.. 
Upon  the  ftandard  bar  is  laid  the  bar  of  metal,  E,  on  which; 
the  experiment  is  to  be  made.  F  reprefents  a  lever  2  inches  and| 
■|  in  length,  faften’d  to  an  axis,  which  turns  in  2  pieces  of  brafs? 
icrew’d  to  one  of  the  fupports,  markt  B:  To  the  end  of  this 
lever  is  faften’d  a  chain,  or  filk  line,  which,  after  being  wound  : 
round  a  fmall  cylinder,  to  which  the  index  in  the  brafs  circle  D  ; 
is  faften’d,  paftes  over  a  pulley,  and  has  a  weight  hung  to  the' 
end  of  it  :  Upon  the  axis,  to  which  the  lever  is  flxt,  is  a  pul-- 
ley,  -J  of  an  inch  in  diameter,  to  which  a  piece  of  watch  chain 
is  fatten’d;  the  other  end  of  this  chain  is  hook’d  to  a  ftrongi 
ipring,  markt  G,  which  Ipring  bears  againft  one  end  of  the  me- 
ta  IE.  H  reprefents  a  lever  exactly  of  the  fame  form  and  di- 
, mentions  with  the  former  3  but  the  chain  faften’d  to  the  pulley 

on; 
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;  on  its  axis  is  book’d  to  the  ftandard  bar.  AT*  2?.  The  chain 
:  to  the  former  pulley  being  faften’d  to  a  Ipring,  and  not  dire£lly 
)  to  the  metal  E,  is  only  for  the  more  eafy  Ihifting  the  metals. 

|  The  line  faften’d  to  the  end  of  this  lever,  after  being  wound 
s  round  a  cylinder,  to  which  the  moveable  plate  is  fixt,  pafles 
<  over  a  lmail  pulley,  and  has  a  weight  hung  to  the  end  of  it ;  or 
rather  the  fame  line  palling  under  a  pulley,  to  which  the  weighty 
:  is  hung,  has  its  other  end  faften’d  to  the  lever  F  :  1  hus  one 
'  weight  lerves  for  both  levers,  as  in  the  Fig. 

From  this  defcription  it  is  plain,  that  whenever  the  bar  E  is 
j  lengthen’d,  it  gives  liberty  to  the  weight  to  draw  the  lever  F 
upwards  by  its  aftion  on  the  fpring  G  5  and  the  index  will  at 
the  fame  time,  by  means  of  the  filk  line,  be  carried  forwards  in 
I  the  circle  5  and  as  the  bar  fhortens,  it  will  return  back  again  $ 

:  the  lame  motion  will  be  communicated  to  the  ftandard  bar. 

Lengthening  the  bar  thejv  of  an  inch  will  carry  the  index 
>  once  round  the  brals  circle,  which  is  divided  into  3 60  degrees  5 
]  if,  therefore,  the  metal  lengthen  the  7200th  part  of  an  inch, 

i  the  index  will  move  1  degree. 

To  make  an  experiment  with  this  inftrument,  lay  a  bar  of 
{  any  kind  of  metal,  as  E,  on  the  ftandard-bar  3  then  heat  the 
ftandard  bar  to  any  degree  of  heat  with  a  lamp,  and  mark  the 
1  degree  of  its  expanlion  as  markt  by  the  moveable  plate ;  Ob- 
ierve  alfo  the  degree  of  expanlion  of  the  metal  E,  by  the  heat 
communicated  to  it  from  the  ftandard  bar,  as  markt  on  the 
brals  circle  by  the  index:  Let  the  inftrument  ftand  till  the 
whole  is  thoroughly  cold  3  then  removing  the  bar  E,  lay  a  bar 
of  any  other  metal  in  its  place,  and  heat  the  ftandard-bar  to  the 
fame  degree  of  heat  as  before,  which  is  leen  by  the  moveable 
plates  marking  the  lame  degree  of  expanlion:  Then  the  index 
will  (hew  the  degree  of  expansion  of  the  fecond  metal,  as  it  did 
of  the  lirft  3  and  by  this  means  the  degrees  of  ex  panlion  of 
different  metals  by  the  fame  degree  of  heat  may  be  exactly 
eftimated. 

A  farther  Account  of  the  Bones  of  Animals  being  made 
red  by  aliment  only  3  by  Jldr.  John  Belchier.  Phil.  Tranu 

is!0  443.  p.  299. 

JN  the  account,  <Pbi\.  Tranf  N°  442*  P*  which  Mr. 
I  Belchier  gave  of  the  red  bones  of  the  hogs,  he  mentioned, 
that  the  colour  was  occaOon’d  by  mixing  with  their  common 
food,  bran  made  ufe  of  to  clean  printed  callicoes ;  the  {colours 

of  which  were  rnade,  feme  from  preparations  of  iron,  as  the 

blacks 
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blacks  and  purples;  bthers,  from  preparations  of  alum  and; 
Sachar.  Saturni ,  which  produce  the  red  colours ;  and  that  mad¬ 
der  root  was  made  ufe  of  to  fix  thefe  colours  on  the  cloth.  To 
which  of  thefe  preparations  the  colours  was  owing,  he  could  l 
not  then  determine.  Some  were  of  opinion,  that  it  was  entirely 
owing  to  the  preparations  of  iron  ;  others,  that  it  was  the  whole 
blended  together  :  And  in  order  to  clear  up  this  point,  Mr.  Bel- 
chief  determined  to  make  lo me  experiments.  The  firft  he 
made  was  upon  a  cock,  by  mixing  fbme  of  the  madder-root 

with  fig-dull:,  on  which  they  feed - The  cock  dying  within 

1 6  days  after  his  firft  feeding  on  the  madder,  he  differed  him, 
and  examining  the  bones,  to  Bis  great  furprile,  he  found  them 
all  over  of  a  red  colour:  So  that  from  this  experiment  it  ap¬ 
pears,  that  the  madder  alone  cauies  this  alteration. 

Of  the  Viper-ca*chers,  and  their  remedy  for  the  Bite  cf  a 
Viper  ^  by  2Jr.  Burton.  Phil.  Tranf.  N°  443.  p.  312. 

JI/ILLIAM  Oliver  and  his  wife  call’d  upon  Dr.  Burton 
*  *  with  their  vipers,  and  eifher  of  them  offer’d  to  be  bit  by 
any  viper,  and  to  fuffer  their  arm  to  fwell  for  feme  time  ;  and 
then  by  the  external  application  of  a  common  cheap  remedy,  in 
a  few  hours  to  remove  all  the  fymptoms.  Accordingly  the  ex¬ 
periment  was  made  in  the  town-hall  at  Windfor ,  before  Dr. 
jperham,  Dr.  TV aterland^  and  before  the  phyficians,  apotheca¬ 
ries  and^  furgeons  of  the  town  and  feveral  other  Gentlemen  in 
the  neighbourhood.  The  man  was  bit  in  the  upper  joint  of  the 
thumb,  and  higher  up  on  the  lame  arm,  by  2  different  frefh 
vipeis  :  His  thumb,  hand  and  arm  foon  after  lwell’d  much,  and 
all  the  ufual  fymptoms  of  a  viper  bite  enfued  5  he  applied  the 
remedy  (fallad  oil)  with  the  promis’d  fuccefs. 

An  Account  of  Experiments  made  June  1,  1734.  before  feveral 
Members  of  the  Royal  Society  and  others ,  on  a  Man,  vcho 
juffsi  d  himfelf  to  be  bit  by  a  Viper,  or  common  Adder  ; 
ant  on  othey  Animals  Uke'wife  bitten  by  the  fame  and  other 
Vipers:  With fome  Remarks  on  the  Cure  of  the  Bite  of  a 
mad  Dofe  ;  by  Dr,  Mortimer.  Phil.  Tranf  N°  443.  p.  313, 

^  fiver  and  his  wife,  from  Bath ,  who  follow  • 
1  *  e  ->njnels  of  catching  and  felling  vipers,  offer’d  them- 

tn  t4>S»  VJtc  an^  VJPcr  ^10u^d  be  procur’d,  trufling 
ina  vpri-r  f^cY  had  lighted  on  by  chance  in  try^ 

1  ^  °t  1  when  the  woman  was  once  accidentally 

' >  and  {hz  qluai  knwn  medicines,  even  the  oil  of  vipers, 

had 
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had  no  effect  in  aflwaging  her  paift,  efpecially  that  of  her 
breaft  on  the  fame  fide  with  the  hand  in  which  fhe  had  receiv’d 
the  wound.  This  remedy  which  is  only  common  oil  of  oliveSy 
and  from  its  ufe  with  fallad,  commonly  known  by  the  name  of 
fallad-oil ,  recommends  itfelf  not  only  from  its  efficacy  5  but 
Jikewife  on  account  of  its  being  readily  come  at,  when  accidents 
happen. 

On  the  iff  of  June%  1734,  in  the  prefence  of  a  great  num¬ 
ber  of  perlons,  the  laid  William  Oliver  was  bit  by  an  old  black 
viper,  or  adder,  brought  by  one  of  the  company,  upon  the 
wrift  and  joint  of  the  thumb  of  the  right  hand  ;  ib  that  drops 
of  blood  came  from  the  wounds.  He  laid  that  he  immediately 
felt  a  violent  pain  and  ihoofing  from  the  wounds,  both  to  the 
top  of  his  thumb  and  up  his  arm,  even  before  the  viper  was 
looien’d  from  his  hand:  Soon  after  he  felt  a  pain,  like  that  of 
burning,  trickle  up  his  arm  3  in  a  few  minutes  his  eyes  began 
to  look  red  and  fiery,  and  to  water  much  :  In  lefs  than  f  an 
hour  he  perceiv’d  the  venom  feize  his  heart  with  a  pricking 
pain,  which  was  attended  with  faintnefs  and  fhortnefs  of  breath  ; 
whereupon  he  fell  into  violent  cold  Iweats :  In  a  few  minutes 
after  this,  his  belly  began  to  fwell,  with  great  gripings  and 
pains  in  his  back,  which  were  attended  with  violent  vomitings 
and  purgings.  He  affirmed,  that  during  the  violence  of  thefe 
fymptoms,  his  fight  was  gone  twice  for  feveral  minutes  at  a 
time  5  but  that  he  could  hear  all  the  while.  He  faid,  that  in 
his  former  experiment  he  had  never  deferred  making  ufe  of  his 
remedy  longer  than  when  he  perceived  the  effefls  of  the  venom 
reaching  his  heart;  but  this  time,  being  willing  to  fatisfy  the 
company  thoroughly,  and  trailing  to  the  fpeedy  erfecls  of  the 
oil,  which  had  never  fail’d  him,  when  ufed  in  time,  he  forbore 
to  apply  any  thing,  till  he  found  himleif  exceeding  ill,  and 
quite  giddy. 

About  an  hour  and  a  quarter  after  he  had  been  firft  bit,  a 
chaffing  diih  of  glowing  charcoal  was  brought  in,  and  his  arm 
(the  cloaths  being  flript  off  of  it)  was  held  over  it  as  near,  as 
he  could  bear  ir,  while  his  wife  rubb’d  in  with  her  hand  the 
fallad-oil  (which  the  Dr.  had  bought  by  the  name  of  Lucca  oil, 
and  kept  in  his  pocket,  left  they  fhould  privately  add  any 
thing  to  it)  turning  his  arm  continually  round,  as  if  fhe  would 
have  roafted  it  over  the  coals;  He  laid  that  rhe  pain  foon 
abated,  but  the  fwelling  did  not  dim-inifh  much  ;  moil  violent 
vomitings  and  purgings  foon  enfued,  and  his  pulfe  became  fb 
low,  and  fo  often  interrupted,  that  it  was  thought  proper  by  the 
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s  him  the  following  cordial  draughts 
interval  between  each. 

.  comp,  aa  3  iij  Sp,  Lavendul 5i.  w, 

5  fs.  Jq.  T’heriacal .  §  fs.  Sp.  C.  C. 

K.  Cornea.  K.curetgv •  T^heriac.  Jndromach.  act  ^Is.  Sell, 
C.  C  gcr.  v.  Jq.  I'heriacal.  3u-  Pro  duobus  hauflibus. 

He  faid  he  was  itot  l'enfible  of  any  great  relief  from  thefe 
cordials,  but  that  a  glafs  or  two  of  oil  olive,  drank  down,, 

feemed  to  give  him  fome  eafe. 

Continuing  in  this  dangerous  condition,  he  was  put  to  bed, 
as  foon  as  one  could  be  got  ready  for  him,  where  his  arm 
was  a«ain  bathed  with  his  remedy  over  a  pan  of  charcoal  i 
fet  by^the  bed  fide  :  But  continuing  to  complain  much  of  his 
back  and  belly,  the  Dr.  advis’d  his  wife  torub  them  likewife 
with  fallad-oil,  heated  in  a  ladle  over  the  charcoal  *  which  Hie 
did  accordingly  :  Whereupon  he  declared  he  found  imme¬ 
diate  eafe,  as  tho’  by  fome  charm ;  and  he  had  not  above 
two  or  three  Teachings  to  vomit,  and  ftools  afterwards,  but 
made  water  plentifully,  which  was  not  difcolour’d  :  Then  he 
loon  fell  into  a  found  fleep,  only  was  often  interrupted  by 
perlons  coming  to  fee  and  enquire  after  him  till  near  iz 
o’clock,  from  which  time  he  llept  continually  to  five  or  fix 
next  morning,  when  he  awaked  and  found  himfelf  very  well : 
But  in  the  afternoon,  upon  drinking  fome  rum  and  ftrong 
beer  5  fo  as  to  be  almoft  fuddled,  the  lwelling  returned  with 
much  pain  and  cold  fweats,  which  abated  loon,  upon  bathing 
the  arm  as  before,  and  upon  wrapping  it  up  in  brown  paper, 
foalced  with  oil. 

Immediately  after  the  man,  two  pigeons  were  bit  by  the 
fame  viper,  they  foon  fickened  and  feem’d  giddy  :  Nothing 
being  applied,  the  one  died  in  about  an  hour’s  time,  and  the  i 
other  haif  an  hour  after  :  The  flefh  of  both  was  turned  quite 
black,  as  if  mortified  5  the  blood  was  coagulated  and  look’d 
black.  ,  , 

On  the  3d  of  Jnne ,  the  man’s  arm  remain’d  fwell’d, 
look’d  red,  marbled  with  fpots  of  yellow,  but  felt  foft  3  and 
he  had  the  perfect  ufe  of  it,  and  even  of  his  fingers,  no  pain 
or  ftiffneis  remaining.  He  then  caufed  a  fmall  fpaniel  dog 
to  be  bit  on  the  nofe  by  a  frelh  viper  :  Some  oil  was  imme¬ 
diately  applied  hot,  and  rubbed  well  in,  till  all  the  hair  of 
his  nofe  was  thoroughly  wet;  The  dog  did  not  feem  very 

uneafy 


phyficians  prefent  to  giv 
at  about  \  of  an  hour’s 

1.  fy  Jq.  Labi.  Tteon 
pro  duobus  hauflibus. 

2-  Confebt*  Raleigh, 
gut .  x.  m.f.  haufius. 
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utieafy  $  his  nofe  only  fwell’d  a  little  $  he  eat  foon  after  $  his 
nofe  was  bathed  once  more  that  evening  5  he  was  found 
very  well  next  morning  5  but  his  nofe  was  bathed  again,  to 
make  lure  of  the  cure  :  He  continued  perfe&ly  well  without 
any  fymptoms  enfuing,  and  was  alive  and  well  a  year 
after. 

Another  pidgeon  was  likewife  bit  under  the  wing  at  the 
fame  time  with  the  dog,  but  by  a  frefh  viper  5  the  oil  was  im¬ 
mediately  applied  hot,  and  rubbed  well  in,  and  the  feathers 
of  the  wing  were  thoroughly  wetted  with  it  :  The  pidgeon 
did  not  feem  at  all  diforder’d  with  the  venom,  but  eat  foon 
after,  and  was  found  well  the  next  morning,  without  any 
remarkable  inflammation  or  fwelling  about  the  part.  The 
hot  oil  was  rubbed  in  again  for  two  or  three  days,  twice  a 
day,  and  the  bird  continued  well,  which  fhews  the  efficacy 
of  this  remedy,  fince  fo  fniall  an  animal  receives  the  fame 
quantity  of  venom  by  the  bite  as  a  larger  one,  and  confe- 
quently  is  more  liable  to  die  under  it:  The  viper  catchers 
(aid,  that  they  had  experienced  their  remedy  to  take 
effied  on  cows,  horfes,  and  dogs,  10  hours  after  being  bit  ; 
But  that  for  themfelvess  who  are  frequently  bit  in  the  fields, 
as  they  catch  the  vipers,  they  always  carry  a  phial  of  fallad- 
oil  along  with  them,  that  as  foon  as  they  perceive  them- 
felves  wounded,  they  without  lofs  of  time  bathe  the  part  with 
it  5  and  if  it  be  the  heel,  they  wet  the  flocking  thoroughly 
with  it  ;  if  the  Anger,  which  happens  otteneft,  they  pour 
fome  of  it  into  that  finger  of  their  glove,  which  they  imme¬ 
diately  put  on  again,  and  thus  never  feel  any  farther  incon¬ 
venience  from  the  accident,  not  even  fo  much  as  from  the 
fling  of  a  common  bee.  k  may,  perhaps,  be  found  of  ufe 
for  the  bite  of  rattle  l'nakes,  and  other  venomous  creatures  5 
efpecially  if  we  confider  that  in  the  fields  a  man  ieldom  or 
never  receives  more  than  one  bite  at  a  time,  which  doth  not 
infecl  him  with  fo  much  venom,  as  was  inflilfd  into  the 
man’s  blood,  when  in  thefe  voluntary  experiments  he  fuf- 
ftr’d  himfelf  to  be  bitten  twice  together,  and  had  likewiie 
been  bitten  three  times,  but  about  a  week  or  1.0  days  before  5 
fome  remains  of  which  venom,  it  is  highly  reafonable  to 
imagine,  might  flill  infeft  his  blood  at  the  time  he  repeated 
the  experiments  •  io  as  to  make  a  frefh  quantity  of  the  ve¬ 
nom  operate  with  greater  violence  upon  his  body,  than  if  he 
had  been  quite  a  frefh  man,  and  never  infefled  with  the  like 
poifon  before  ^  or  at  leaft  at  io  great  an  interval  of  time,  that 
V  o  £ .  X.  d  f 
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bis  blood  might  have  been  intirely  free  from  all  remains  of 
fuch  an  acrid  infedfion.  From  thefe  experiments  is  it  not 
realonable  to  imagine,  that  the  oil  by  itfelf  may  be  as  effica-i 
cious  againft  the  fling  of  a  fcorpion,  as  if  fcorpions  were  in-; 
fufed  in  it  ? 

And  now  a  remedy  againft  the  bite  of  the  viper  is  as 
publickly  known  as  the  famous  Dampier's  powder  againft  the 
bite  of  a  mad  dog,  which  was  hrft  publilh’d  by  Sir  Hans 
Sham  in  Phil.  Tranf  N°  237,  and  afterwards  by  his  propofal 
to  the  Royal  College  of  phyficians  in  London  in  1720,  intro-j 
-duced  into  the  London  ‘Pharmacopoeia ,  under  the  name  of 
pulvis  antilyjfus  5  the  compofition  of  which  is  lichen  cineretm 
terreftris ,  or  afh-coloar’d  ground  liver- wort  and  black  pepper  , 
the  manner  of  giving  it  not  only  to  men,  but  to  dogs  and  cattle, 
is  accurately  fet  down  in  the  above-mentioned  TranfaStion  : 
So  that  now  it  is  to  be  hoped,  that  certain  cures  are  difcover’dc 
for  the  only  two  forts  of  venomous  bites  of  animals,  to  which 
the  happy  foil  of  Great-Britain  expofes  its  inhabitants. 

The  lichen  cinereus  terreftris  in  a  letter  of  Mr.  Olden - 
hurgh's,  fecretaryof  the  Royal  Society,  da  ted  July  6.  1671 . 
is  mentioned  as  being  exceedingly  efficacious  in  curing  dogs 
bitten  by  mad  dogs.  Vide  Derham's  ColJe&ion  of'Philo-j 
iophica!  letters  between  Mr.  Ray ,  and  his  correfpondentsj: 
p.  no,  printed  at  London  in  1718,  8V°* 

„  ^r*  Mortimer  adds  the  following  pafTage  taken  out  of  the 
journal-book  of  the  Royal  Society ,  fuppofing  it  to  be  what 
Mr.  Oldenhurgb  hints  at  in  his  letter. 

,  ■^ovg  *6.  l^l !•  Sir  Robert  Moray  exhibited  a  certair 
c  ?a  (w“lc“  ^r*  Wray  calls  lichen  terreftris  cinereus)  fa  id 
t  ^  cure  dogs  bitten  by  mad  dogs :  His 

*  1  °ya*  Highnels  having  caus'd  it  to  be  given  to  a  whole 
t  ;enne  dogs  bitten  by  a  mad  one,  which  were  all  cured 

er^eP*L on<?  t0  whom  none  of  it  was  given.* 

1  he  specimen  was  kept  in  the  repolitory. 
ie  lame  virtue  is  like  wife  afcribed  to  this  plant  in  the 
id  JP*1?  A  Morifon's  Plantar .  Hiftor.  Oxon.  publifhed  at 

xjor  ^-nn.  *699>  ln  folio,  p.  632,  where  the  author  fpeak- 
otJhe  ;tchen  terreftris  cinereus ,  Rail  Gift .  f$  Synopft 
tuvi  1  Verfus  morflm  ranis  rahidi  egregiunt  eft  medic  amen* 


1! 1  k C  Allege  oj  Phyficians ,  in  their  pulvis  An 
Bat-Dr  siJ  -e  eclLJ.a  Quantities  of  the  lichen  and  pepper 
*  L  ’  M“d}  in  a  quarto  leaf  publifhed  by  him,  * 


in 
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1735,  bath  alter’d  the  proportions  of  the  competition,  pre- 
fcribing  double  the  quantity  of  lichen  to  that  of  the  pepper. 
This  difference  in  the  proportions  muft  be  left  to  the  judg¬ 
ment  of  practitioners  :  But  upon  the  authority  of  another 
minute  in  the  Society’s  Journal-book,  it  may  not  be  impro¬ 
per  to  make  an  addition  to  the  above  mention’d  ‘Dampief  s 
\  powder. 

‘  March  7.  1671-2,  Sir  Robert  Moray  mentioned,  that  a 
5  whole  kennel  of  dogs,  belonging  to  his  Royal  Highnefs, 

4  were  bitten  by  a  mad  dog,  and  had  been  lately  cured  by  a 
| 4  certain  herb,  call’d  ftellaria ,  or  ftar  of  the  earth' 

This  plant  is  the  lychnis  vifeofa^  fiore  mufeofo  Cafp.  Rauhin , 
or  Spanifh  catch-fly .  Vide  Phil .  Tranfl.  N°  187,  where  is  a 
\  receipt  to  cure  mad  dogs,  &e,  wherein  this  plant  is  a  princi¬ 
pal  ingredient  5  which  receipt,  communicated  by  Sir  Robert 
Gourdon ,  was  there  publifhed  by  his  Majefty’s  fpecial  Com¬ 
mand,  Ann.  1687. 

Wherefore  fuppofe  the  compofition  were  to  be  thus. 

Take  afh-colour’d  ground  liver-wort,  black  pepper,  and 
I  the  herb  Spanifh  catch-fly ,  all  finely  powder’d,  ob  each 
j  two  drachms  for  four  dofes,  to  be  taken  as  Dampier  pre- 
|  icribes  in  Phil,  P’ranfl  N°  237. 

Dr.  Mortimer  only  adds  a  propofal  of  his  own,  which  he 
1  made  in  his  Thef  Inaugur .  ds  ingreffu  humor  urn  in  corpus 
1  humanum ,  Lugd.Bat,  1724.  namely,  that  the  ufe  of  the  hot 
I  bath  for  perlons  bit  by  a  mad  dog,  or  hot  fomentations,  might 
!  be  of  greater  fervice  than  cold  applications:  Fors  a  cold  bath 
|  fhuts  the  pores,  as  a  warm  one  opens  them  3  therefore,  the 
blood  being  allowed  to  be  greatly  inflam’d  in  this  cafe$  and 
j Dampier's  powder  being  a  very  hot  medicine,  it  is  realon- 
able  to  think,  that  when  a  patient  takes  it,  the  fetting  him 
up  to  the  chin  in  hot  water  for  fame  hours,  would  help 
the  operation  of  the  powders,  by  diluting  the  blood,  and 
relaxing  the  pores. 

Of  an  inguinal  Rupture ,  •with  a  Pin  in  the  Appendix 
CcEci  incruflated  with  (lone  3  and  feme  Ob fer  vat  ions  on 
Wounds  in  the  Guts  5  by  Mr.  Claudius  Amyand.  Phil. 
Tranf.  N°443.  p.  32^, 

Oliob.  8.  1735.  A  Boy,  11  years  of  age,  was  admitted  into 

Sr.  George's  Hofpital ,  near  llyde-Park~ 
corner ,  for  the  cure  of  a  hernia  jcrotalis ,  which  he  had 
from  his  infancy,  and  zfijlula  between  the  ferotum  and  thigh 

f  f  \ 
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terminating  into  it,  which,  for  a  month  before,  had  dif- 
charg’d  a  great  quantity  of  an  unkindly  matter  :  rhe  rup¬ 
ture  was  fmall,  and  not  troublefome  and  part  of  it  could 
be  replaced;  but  as  it  appear’d  that  the  finuous  ulcer: 
Iprung  from  that  part  that  could i  not  ;  fo  it  was  evident 
tLt  the  cure  of  the  fiftuU  depended  upon  the  cure  of  the 
Joernia,  which  latter  could  be  obtain’d  by  no  other  opera¬ 
tion  than  that  for  the  bubonocele ,  which  was  accordingly 
performed  the  6th  of  December  following. 

This  operation  prov’d  the  moR  complicated  and  perplex-  - 
ing  Mr.  jlmyand  ever  met  with,  feveral  unlook’d  for  oddities ; 
and  events  concurring  to  make  it  as  intricate,  as  it  prov  dl 
laborious  and  difficult. 

This  tumour,  principally  compos’d  of  the  omentum ,  was 
about  the  bignefs  of  a  fmall  pippin :  In  it  was  found  the  ap¬ 
pendix  cceci,  perforarated  by  a  pin,  incruftated  with  (lone ; 
towards  the  head,  the  point  of  which  having  perforated  thatt 
guh  gave  way  to  a  difcharge  of  fieces  through  the  fiftulous? 
opening  therein,  as  the  portion  of  the  pin,  obturating  the; 
aperture  in  it,  Ihifted  its  fituation.  The  abfcefs,  formed  in 
the  hernial  bag  occasionally,  and  the  fuppuration  for  the  two 
months  before  from  this  place  externally,  had  knit  and  con¬ 
founded,  and  embodied  together,  as  it  were,  the  gut  and1 
omentum  with  the  hernial  bag,  and  thefe  with  the  ipermatic: 
veffels,  and  the  tefticle  5  fo  that  it  was  as  difficult  to  diltin- 
guifh  them  from  each  other,  as  it  was  to  feparate  them: 
without  wounding  them  5  this  pin,  whole  point  was  fix’d  in 
the  omentum ,  continually  fhifting  its  fituation,  and  occafion- 
ing  a  difcharge  of  faces.  The  pin  frequently  lying  in  the 
way  of  the  knife,  and  flarting  out  of  the  wounded  gut, 
as  a  fhoi  out  of  a  gun,  the  inundation  of  fieces  upon  this 
occafion,  from  a  gut  we  could  not  well  diffinguifh,  were  fo: 
many  difficulties  in  the  way.  But  the  greatest  itill  was,  | 
what  to  do  with  the  gut,  which  all  this  while  was  unknown, 
and  which  we  could  not  come  to  the  knowledge  of,  till  the 
operation  was  over :  For,  this  appendix  cccci,  which  was  the 
only  gut  found  in  the  rupture,  was  fo  contracted,  carnous, , 
duplicated,  and  changed  in  its  figure  and  fubftance,  that  it 
was  impoffible  to  determine  what  kind  of  gut  it  was  5  or 
to  find  out  that  it  was  only  this  appendix  elongated,  and  ia 
difguife. 


None 


Royal  Society.  229 

None  of  thefe  difficulties  were  apprehended,  when  we  under¬ 
took  the  operation,  in  which  we  proceeded  as  ulual  :  The 
iwipntum  Ivinc*  uppermoft  in  the  hernial  bag  was  feparated  from 
the  pam  K  was  conncfled  with,  and  particularly  the  gut  it  was 
embodied  with,  and  afterwards  cut  oft  clofe  to  the  abdominal 
mufcles,  without  any  previous  ligature,  the  veffels  in  it  being 
imall,  and  the  fubftance  of  it  more  like  a  fweat-bread  than  a 

caul* 

A  deal  of  time  was  fpent  in  this  difle&ion  :  We  were  Height¬ 
ened  for  room,  and  greatly  difturbed  by  the  difcharge  of  the 
feces  coming  out  of  the  gut,  upon  every  motion  the  pin,  lodged 
therein,  and  the  omentum,  buffered,  upon  the  ieparatioo  of  thefe 
from  each  other.  The  gut  forming  a  double  tube,  like  a  dou¬ 
ble-jointed  fiphon,  continuing  in  the  curve,  as  it  palled  over 
the  tefticle  and  fpermatics,  was  feparated  one  part  from  the 
other  and  from  the  adjacent  parts,  as  far  as  the  apertuie  in  the 
abdominal  mufcles,  where  the  unperforated  part  of  it  was  fepa¬ 
rated  therefrom,  and  thence  ftretched  out  and  unfolded  5  which 
brought  to  view  the  aperture  made  in  it  by  the  pin,  hitherto 
concealed,  thro*  which  that  part  of  it,  which  was  xncruftated, 
had  juft  made  its  way  out  upon  an  occalional  preffure,  as  a  cork 
out  of  a  bottle.  It  was  the  opinion  of  the  phylicians  and  lur- 
geons  prelent,  to  amputate  this  gut :  io  winch  end  a  circular 
ligature  was  made  about  the  found  part  of  it,  two  inches  above 
the  aperture  5  and  this  being  cut  off  an  inch  below  the  ligature, 
was  replaced  in  the  abdomen,  in  fuch  a  manner  that  an  artifi¬ 
cial  anus  might  be  made  there,  if  the  patient’s  cafe  fhould  re¬ 
quire  it.  Afterwards  fo  much  of  the  hernial  bag  as  bad  been 
detached  from  the  (kin,  and  fpermatics,  &c.  was  cut  off,  which, 
as  they  appeared  in  a  found  Hate,  were  prelerved  in  their  life. 
The  fiftulous  opening  adjoining  to  the  thigh,  and  anfwering  to 
the  aperture  in  the  gut,  was  opened  5  lome  angles  of  fkin  in  the 
way  were  removed  ^  the  aperture  in  the  mulclto,  woich  had 
been  enlarged  by  incilion,  was  flopped  up  with  a  tent  $  and  the 
reft  of  the  dreffmgs,  and  the  fttuation  of  the  patient,  ordered  in 
fuch  a  manner,  as°  to^remove  from  the  wound  all  fuch  preffure 
from  within,  as  might  diftufb  the  cure. 

This  was  a  continued  diffeflion,  attended  with  danger  to 
parts  not  well  diftinguiihed  5  it  lafted  near  half  an  hour,  and 
the  patient  bore  it  very  courageoufly,  During  the  operation 
the  patient  vomited  plentifully,  and  had  leveral  (fools,  but  was 
foon  compofed  by  half  an  ounce  of  diacodium,  and  emollient 

embrocations  and  fomentations,  frequently  applied  warm  on  the 

belly  : 
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belly  :  He  was  blooded,  and  an  emollient  carminative  oily  cly- 
jfter  was  ordered  to  be  applied  in  the  evening  $  but  as  he  was 
ealy,  and  the  belly  not  tenfe,  that  was  omitted.  He  was  con¬ 
fined  to  a  very  fpare  diet,  and  his  body  kept  open  by  clyfters, 
inje&ed  every  lecond  day,  when  ftools  were  wanted,  to  prevent 
draining.  When  drefled  upon  the  fourth  day  after  the  opera¬ 
tion,  every  thing  appeared  well,  and  we  had  good  reafon  to 
hope  for  a  cure,  efpecially  as  the  difeharge  by  the  anus  was  na¬ 
tural.  The  tent  put  into  the  abdominal  aperture  was  not  re» 
moved  till  the  eighth.  On  the  tenth  the  ligature  round  the: 
appendix  ewei,  where  it  had  been  amputated,  dropped  off,  and  ; 
no  feces  followed  it  5  and  as  it  was  then  plain  they  had  taken 
the  natural  courfe,  from  that  time  the  wonand  was  treated  like 
an  ordinary  one,  only  it  was  obferved  to  keep  a  ftrong  and  con- 
ilant  preffure  over  the  abdominal  aperture,  as  well  to  fence 
again#  the  intrufion  of  the  vifeera  into  the  wound,  as  by  a 5 
itrong  incarnation  and  cicatrice,  to  fecure  the  patient  effedlually, 
again#  a  rupture.  During  the  time  of  the  cure  he  was  confined  I 
to  his  bed,  always  kept  to  fpare  diet,  and  ordered  never  to 
go  to  ftool  But  in  a  bed  pan  :  By  thefe  means  the  wound  was 
com  pleat!  y  healed  up  in  lefs  than  a  month,  and  the  patient  foon 
after  difeharged  out  of  the  Hof  pit  al  with  a  trufs,  which  he  was  \ 
ordered  to  wear  fome  time,  in  order  to  confirm  the  cure. 

That  the  appendix  cceci  fhould  be  the  only  gut  found  in  this ; 
rupture,  is  a  lingular  cale  in  pradbee  5  this  was  full  of  faces, , 
and  could  occafionally  be  diftended  with  an  additional  quantity,  , 
which  upon  preffure  was  returned  into  the  colon ,  with  that  kind 
ot  nolle  which  guts  replaced  generally  give  :  This  had  occafioned 
a  diminution  of  the  tumour  when  comprefied,  before  the  opera- 
non  was  performed,  as  the  patient  was  lying  backwards  with  his 
nead  downwards,  and  an  increafe  of  it  as  he  flood  eredl,  when 
the  faces  from  the  colon  could  get  into  it  again. 

The  patient  did  not  remember  when  he  fwallowed  the  pin 
which  had  perforated  the  gut  within  the  rupture  :  But  as  this 
rupture  was,  from  his  infancy,  fixed  and  unreducible  *  10  it  is 
iikelv  the  pin  had  then  made  its  way  into  the  appendix  cocci  pro- 
\apxea  9  and  that  an  inflammation  enfuing  thereon,  had  occa - 
^ dne lion,  whereby  the  increafe  of  the  tumour  had  been 
an.ec,  and  the  reduction  of  the  parts,  prolapled  thereby, 

rendered  impracticable.  1  r  1 

1  hw  f urgeons  who  conffantly  dreffed  the  patient  before  the 
trjen  oblerve,  as  they  had  fince,  that  the  humour, 
tOi merly  at  the  fiffcula,  had  frequently  the  appear-?. 

an.ee* 
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a  nee,  and  as  they  thought,  the  fmell  of  excrement :  So  that 
there  is  no  doubt  but  the  caufe  of  it  was,  the  wound  made  in 
the  gut,  by  the  pin  giving  way  occafionally  to  fuch  a  difeharge. 
The  patient  alfo  perfectly  remembers,  that  the  impoftumation 
or  gathering  preceding  the  fiftulous  difeharge  was  attended  with 
very  little  pain,  or  much  lefs  than  generally  attends  fuppura- 
tion  y  which  fhews  that  the  extra vafation  of  the  faces  from  the 
gut  into  the  hernial  bag,  and  the  burfting  of  this  bag,  were  the 
caufe  of  the  fiftulous  difeharge,  and  the  continuance  of  it  out¬ 
wardly.  » 

As  to  the  pin  found  in  the  rupture  at  the  time  of  the  opera¬ 
tion,  it  is  obfervable,  that  two  thirds  of  it,  incruftated  with  a 
chalky  matter,  were  confined  and  concealed  within  the  gut  $  the 
other  third  next  the  point,  had  made  its  way  through'  it  3  the 
point  of  which  was  fo  lodged  in  the  omentum  wherein  it  was 
fixed,  as  to  leave  a  free  paflage  for  the  excrement  from  the  per¬ 
forated  gut  outwardly,  whenever  the  perforation  in  the  gut, 
upon  fhifting  the  pofition  of  the  inciofed  pin,  could  open,  and 
give  a  paffage  for  the  difeharge  of  the  faces  this  way,  which 
was  as  often  as  this  conical  or  pyramidal  pin  altered  its  place,  or 
did  not  exa&ly  obturate  the  aperture  in  the  appendix  cocci  which 
it  exaftly  fitted.  It  has  been  already  obferved,  that  the  aperture, 
made  in  the  gut  by  the  pin,  lay  concealed,  the  point  being 
lodged  in  the  omentum ,  lying  parallel  with  the  gut,  which  was 
here  duplicated,  where  it  was  fecured  in  fuch  manner,  that  it 
ieemed  almoft  impoffible  it  could  ever  make  its  way  out  of  this 
place,  and  its  other  confinement  in  the  gut,  as  the  aperture  was 
callous,  and  fo  refilling,  that  it  was  with  feme  violence  it  was 
forced  out  of  its  confinement  through  an  aperture,  fitted  for  the 
point  only,  and  fo  ftreight,  that  the  explefion  upon  ns  coming 
out  was  like  that  of  a  cork  out  of  a  bottle  :  For,  rho’  it  appear¬ 
ed  that  the  opening  had  been  occasionally  enlarged,  as  the  in- 
cruftated  part  of  the  pin  was  prefled  forward  into  it ;  yet  it  is 
plain  nature’s  attempts  to  get  rid  of  it  had  been  fruitless  5  and 
might  poffibly  have  been  fo  during  all  the  patient’s  life. 

Sir  Hans  Sloane  has  furnifhed  the  curious  with  inftances  of 


bodies  incruftated  in  the  guts  with  done,  and  of  fome  making 
their  way  out,  when  there  was  little  probability  of  it.  Daily 
experience  fhews  how  far  nature  will  ftruggle  to  free  herfelf;  fo 
that  it  is  always  moft  eligible  to  truft  them  to  her  care  :  This 
may  appear  from  the  difficulties  that  have  attended  the  cure  of 
this  cafe,  which  at  laft  did  not  prove  fo  fuccefsful  as  was  at  firft 
hoped  for  t  For,  the  patient  having  been  remifs  in  wearing  his 

frufs, 
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frufs,  upon  feme  effort  the  guts  found  a  way  into  the  groin 
aoain,  fix  months  after  the  healing  of  the  wound.  1  his  cafe 
likewife  (hews,  that  the  bell  operation,  and  the  utmoft  care, 
are  no  fecurity  againft  the  reiapie  of  a  rupture  This  is  the 
third  or  fourth  ioftance  Mr.  Amyand  has  met  with,  of  the  inef¬ 
ficiency  of  this  operation  to  efFe^^  cure  of  ruptures  5  and 

vet  it  Is  plain  this  is  by  far  more  likely  to  prove  effe&ual,  than 
the  cauftic  or  anv  other  method  cried  up  for  the  cure  of  this 
evil.  In  a  growing  age,  a  good  fpring  trufs  is  an  effedual  re¬ 
medy  ;  and  in  an  adult,  this  fhould  be  the  ultimate  one,  tho* 
it  be  no  more  than  a  palliative  cure. 

N.  B.  The  omentum ,  and  the  gut,  amputated,  with  the  pin 
perforating  it,  are  in  the  repofitory  of  the  Royal  Society. 

This  obiervation  puts  Mr.  Amy  and  in  mind  of  two  he  made 
during  the  late  war  in  Flanders ,  and  of  two  more  in  London. 

Observation  1.  Upon  opening  the  body  of  a  foldier,  who 
had  laboured  many  years  with  an  inguinal  and  fcrotal  rupture  5 
Mr,  Amy  and  found  in  a  fegment  oF  the  ileum ,  an  appendix  like 
a  coecum ,  about  fix  inches  long,  arifing  from  that  gut,  and 
nearly  of  the  lame  diameter  with  the  gut  itlelf,  the  coats  whereof 
were  fomewhat  thinner  than  thofe  of  the  ileum  this  coecum  did 
arife  from,  whole  membranes  and  dimenfions  were  natural.  This 
elongation  of  a  legment  of  the  ileum  appeared,  as  if  it  had 
been  lodged  in  the  rupture  bag  it  lay  near  to,  and  into  which  it 
had  been  ftrerched  along  the  vagina  of  the  ipermatic  veftels 
down  to  the  teificie,  according  to  the  expansion  of  the  rupture 
bag,  which  was  of  the  fame  dimenfion  :  This  produflion  of  the 
ileum>  or  appendix  ilei ,  was  full  of  f<eces>  fomewhat  narrower 
at  its  origin  or  opening  into  the  ileum  than  eliewhere,  but  near¬ 
ly  reiembling  it,  and  as  lound  as  that  gut  it  fprung  from. 

Obf.  z.  A  foldier  having  been  Ihot  through  the  belly,  the 
ball  was  cut  out  upon  the  pofterior  part  of  the  os  ilium  :  For 
levecal  months  after  the  faeces  were  chiefly  dilcharged  through 
both  wounds ;  and  at  draftings  a  great  number  of  flat  worms, 
dead  or  alive,  were  found  upon  the  plaifter.  In  five  or  fix 
months  alter,  the  faeces  having  by  degrees  taken  their  courfe 
thro’  the  anus,  the  two  wounds  being  healed  up,  the  patient 
returned  to  his  duty  as  a  foldier. 

Eight  years  after  this,  Mr.  Amy  and  had  him  again  under  his 
care  at  the  hofpital,  where  he  was  brought  with  the  head  of  the 
OS  humeri ,  together  with  that  of  the  acromion  and  clavicle,  in 
the  articulation  with  the  fcapula ,  fractured  by  a  cannon  fhot ; 
which  thereby  was  all  laid  open  ;  The  limb  was  immediately 

cut 
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at  off  in  the  articulation  with  the  fcapula ,  having  firfl  made  a 
igature  about  the  flefh  furrounding  the  veflels,  by  thrufting 
lofe  to  the  bone  a  pack-needle,  armed  with  a  flrong  pack-* 
bread,  there  being  no  room  for  the  tourniquet  (vide  M.  Le 
Dran's  Chirurgical  Obfervationsy  Yol.  II.  Obf.  43.  120.  1731. 
inhere  he  has  defcribed  the  manner  of  performing  the  amputa- 
:on  of  the  humerus  in  the  articulation  with  the  jcapula)  The 
tatient  lofl  very  little  more  blood  in  the  operation,  than  if  g 
ourniquet  had  been  applied  :  But  the  great  difcharge  of  mattet 
jnk  him,  and  he  died  the  eighth  day  after. 

^The  death  of  this  patient  gave  Mr.  Amy  and  an  opportunity 
t  examining  how  the  former  wound  in  the  gut  had  been 
ured.  He  thought  the  wound  had  been  in  the  ileum ,  from 
ae  thinnefs  of  the  faeces  difcharged  through  that  wound  5  but 
pon  difle&ion  he  found  it  had  been  in  the  broadefl  part  of  the 
don.  This  was  very  much  contracted  in  that  part  of  it  that 
ad  been  (hot  through,  where  it  appeared  purfed  up,  and  infe¬ 
rably  conneded  with  the  os  ilium .  However,  the  patient  ne- 
er  complained  of  any  inconveniency  therefrom,  tho*  the  nar- 
3wnefs  of  the  gut  in  this  place  was  fuch,  as  feemed  to  make  the 
efcent  of  the  faces  difficult. 

Obf.  3.  ^  On  the  19th  of  January  y  1729,  Mr.  Amy  and  se¬ 
eded  Mils  - — 14  years  of  age,  on  account  of  a  fuppurated 
imour  on  the  navel,  whole  lituation  was  under  the  mufculi  re&i* 
his  patient  had  had,  what  is  truly  called,  a  ftarting  at  the 
avel  in  her  infancy  -  and  latterly  had  complained,  at  times,  of 
fwelling  there,  and  likewife  of  colics,  gripes,  or  vomitings, 
lat  ufeddo  go  off,  particularly  as  that  fwelling  difappeared. 
ts  tnefe  grew  more  troublefome,  Ihe  latterly  had  taken  a  vomit, 
om  which  time  Ihe  had  been  greatly  coflive ;  and  her  reach¬ 
es*  vomitings,  and  colics,  had  proved  more  conllant,  together 
dth  an  increaling  tendon  and  pain  in  the  forepart  of  the  belly, 
nd  a  tendernefs  at  the  navel,  as  matter  was  gathering  there. 
Some  days  before  Mr.  Amyand  was  called  in,  Dr.  Campbell 
ad  made  ufe  of  the  properelt  methods  to  remove  thele  com- 
laints.  Upon  a  tonfulration,  we  agreed  to  difcharge  by  mel¬ 
on  the  matter  colleded  at  the  navel,  being  about  a  ipoonful  of 
ndigelled  fluid,  that  had  made  its  way  through  the  apcVieurofls 
‘  the  abdominal  mulcles  adjoining  to  the  navel  cicatrice  :  Not- 
ithflanding  which,  the  tenfion  of  the  belly,  the  colli  vends,  the 
cachings  and  Vomitings,  rather  increaling,  as  in  the  miferere 
'ei  j  and  having  thence  reafon  to  apprehend  a  llrangulation 
id  luppu ration  ot  fome  of  the  vifeera  in  the  neighbourhood  of 
0  l  .  A..  6  G  g  the 
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the  navel,  Dr  .Hillings  being  call’d  in,  it  was  agreed  to  fnlarge 
the  aperture  made  by  the  aforementioned  matter  in  the  lined 
Sbcty  with  a  view  and  intent  to  know  the  kate  the  parts  were  in 
to  reduce  what  we  found  there,  or  at  lead:  to  procure  a  more  free 
dilcharge  to  the  matter  colleded  under  the  aponeurofis  of  the 
mufcles  :  Far  a  fortnight  and  more,  every  thing  was  done  thas 
could  internally  or  externally  eafe  the  difcharge,  and  open  the 
pakage  for  the  faces  downwards,  but  all  in  vain.  The  patien 
was  a  whole  fortnight  without  a  kool,  all  the  fymptoms  daily 
increafing,  tho’  towards  the  latter  end  /he  vomited  rather  more 
feldom  :  Yet  as  /he  was  kill  taking  in,  fo  the  dirfienfions  of  he: 
belly  increas’d  in  proportion  5  and  the  more  for  that  the  air  con¬ 
fined  and  rarefied  in  th e  faces  pent  in,  added  daily  to  the  ten 
iron  5  which  at  la/t  had  kretch’d  the  fkin  to  the  utmok.  There; 
was  alio  a  fupprekion  of  urine,  the  fundus  of  the  bladder  be 
ing  kretch’d  towards  the  navel,  at  the  fame  time  that  the  neck 
of  it  was  compreked  by  the  faces  bearing  down  in  the  pelvis 
and -a  tumour /prung  up  about  the  anus,  &  if  they  had  been 
ieeking  a  paflage  that  way.  It  was  propos’d  to  icoop  then 
out  5  but  the  t  etc  uni'  was  found  empty,  and  the  obkrudlion  wa 
as  far  beyond  the  reach  0/  any  chirurgical  operation,  as  it  hac 
Jj rov’d  againft  all  the  means  hitherto  employ’d. 

I  he  patient  was  now  reduced  to  the  lowek  ebb.  The  dejec 
tions  were  excrementitious,  her  pulfe  deprefs’d  and  extreme!! 
weak ;  /he  had  rigors,  clammy  lweats,  and  all  the  fyraptomr 
tfou  dviiote  an  approaching  death,  from  a  mortification  in  th 
guts,  when  of  a  iudden  the  faeces  burked  the  gut,  and  fore  in 
tu£3r  way  thro  the  incifion  at  the  navel,  a  quantity  equal  to 
or  3  quarts,  mixed  with  various  kinds  of  fruits  and  feedr 
wnicii  ihe  had  been  taking  during  her  illnefs,  flow’d  out  like 
torrent,  with  a  furprifing  roaring  noife,  which  gave  her  imme. 
cUate  relief.  Ihe  dilcharge  continued  very  great  all  that  day 
bo:  the  aperture  in  the  hernial  bag  did  not  anfwer  to  that  in  thj 

rlK  ’  °  }  53t  * .  djlcharge  there  was  at  times  checked  by  fut 
itsnees  otturaMng  it  5  this  aperture,  therefore,  was  enlarged  b 
inc.no n  $  <*na  thereby  the  patient  was  releas’d  from  the  violent. 
*  .  -e  v(:11"1, jlho  anu  hickup.  From  this  time  we  began  to  er 
rrpmpL  0nje  'K))Pes  (if  a  cure  :  For,  tho’  the  patient  was  e> 
during r  ^.,l3CtCCi 3  ailc  dpf  dilcharge  continued  exceeding  gres 
WPS  xav'3.. WIt^  a  fwgultus  and  vomitings  5  yet  fh 
nn}.C  mi  c  A*ceP*  ant^  was  able  to  retain  fome  nourik 
?\u!L  f  tfi!on  of  rhe  belly  lubfiked,  tho’  in  a  le/Ter  degre, 
d  tiK  faces  had  made  their  wav  downwards :  and  fo  did  th 
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vomitings  at  times,  as  long  as  the  inflammation  continued.  The 
diet  was  fuch  as  the  cafe  required  5  clyfters  were  frequently  ap~ 
plied,  as  well  as  fomentations,  arid  every  thing  elfe  that  could 
determine  or  invite  the  difcharge  thro’  th e  anus,  and  reflore  the 
diflended  guts,  to  their  tone :  But  from  the  time  the  faces  burfled 
the  gut,  it  was  iz  days  before  any  took  the  natural  courfe  5  and 
then  matters  were  brought  to  the  brink  of  ruin  :  For,  they  rhea 
pour’d  down  io  fail:  for  a  day  or  two,  that  the  patient  was  like 
to  have  funk  under  them  :  However,  this  fevere  evacuation  was 
timely  conquer’d  by  abforbents  and  diluents  :  It  took  off  the  re¬ 
maining  tendon  of  the  belly  and  all  vomitings  :  And  as  from 
this  time  the  faces  had  a  free  difcharge  the  natural  way  and 
the  difcharge  thro’  the  wound  decreas’d  in  proportion  5 '  fo  the 
womXl  io  the  gut,  and  the  external  wound  in  the  integuments, 
iwere  fka Vd  up  in  about  3  weeks,  in  fuch  manner  that* the  pa¬ 
tient  has  ever  flnce  enjoy’d  a  moft  perfect:  (late  of  health. 

Obj .  4,  It  happen’d  that  Mr.  Limy  and  was  not  a  mere  if  ranger 
to  the  principal  circumftances  of  this  cafe,  as  in  1716  he  had 
with  Mr.  La f age,  furgeon,  attended  fuch  another,  viz.  a  girl 
about  4  years  of  age,  in  whom  the  fame  cattle  ' ‘ had  produced 
the  like  efleils,  For,  upon  a  fuppuration  of  the  omentum ,  Aran- 
gulated  irg  the  navel  of  this  patient,  the  faces  detain’d  in  the 
neighbouring  gut  had  in  like  manner  forced  their  way  thro’  the 
navel  :  The  accident  previous  to  the  burbling  and  fubfequent 
upon  ir,  having  been  nearly  the  fame  as  in  the  proceeding  obfer- 
vation  ^  only  the  cure  prov’d  fomewhat  more  tedious  :  For,  tfre 
wound  w;as  kept  open  by  curran -feeds  frequently  working  their 
way  out  at  the  navel  for  about  12  months  after,  when  it  was 
made  complete :  So  that  the  hardfliips  the  patient  has  under¬ 
gone  flnce  in  child  Tearing,  and  feyeral  hazardous  labours,  have 
not  been  able  to  diflurb  it. 

Hence  it  appears,  that  the  parts  inflamed  and  in  conta£!  have 
coaldced  and  knit  together  5  fo  as  to  prevent  any  extravafation 
fronn  he  u/ounded  01  burlf  gut  into  1 1  e  cavity  of  the  abdomen., 

That  the  cure  in  the  2  laft  cafes  has  been  owing  to  a  free  dif¬ 
charge  of  the  faces  thro’  the  wound  ;  and  consequently,  that 
when  in  a  gut- rupture,  the  part  prolapled  cannot  be  reduced,  a 
cure  may  be  hoped  for  by  making  fuch  an  opening  in  the  guts,  be¬ 
fore  they  are  quite  fphacelated,  as  may  procure'  a  free  difcharge 
to  t he  fares  pent  in,  and  thereby  fecure  the  patient’s  life. 

That  if  this  happen  to  the  colon  or  coscum,  the  tube  of  it  will 
be  lb  far  prefer v’d,  as  to  open  a  free  difcharge  for  the  faces  the 
natural  way  j  and  if  that  cannot  be  obtain’d  in  a  wpupd  of  the 

G  g  2  fmall 


MEMOIRS  of  the 


fmall  gut ;  yet  the  difcharge  may  be  fecur’d  by  making  the; 
wound  an  artificial  anus. 

That  the  readiest  way  to  obtain  a  cure  of  a  wounded  oi  t 
feurfted  gut,  is  to  keep  it  in  contadf  with  the  external  wound* 
and  the  patient  at  a  very  Jow  diet. 

That  the  deligation  of  the  veflels  of  the  omentum ,  previous  tet 
amputation,  being  liable  to  feveral  exceptions,  it  is  more  eligi 
ble  to  forbear  it,  laving  when  the  veffels  are  large :  For,  wher 
reduced  lgole  and  floating,  it  is  lefs  liable  to  the  inflammation 
and  fuppurations  that  attend  the  reparation  of  the  ligature. 


A  Continuation  of  the  Experiments  on  Mercury 3  by  Dr,  Boer: 
haave.  Phil.  Tranf.  N°  443,  p.  343.  TranJIated  fror> 
the  Latin. 

BY  the  oblervations  made  on  quickfilver  Phil.  I’ranji 
N°430.  p.  145.  it  appears,  that  tho’  it  feem  continual!} 
to  change  into  other  bodies,  it  furprifingly  retains  its  peculiar 
property,  whereby  it  is  immutable. 

Dr .Poerhaave's  foie  defign  at  that  time  was  to  give  a  faithfu 
and  accurate  account  of  the  proccfles  he  had  made  on  mercury 
and  the  effedis  produced  therefrom  5  in  order  to  fave  others  th< 
trouble  and  expence  of  repeating  them. 

In  the  Memoirs  of  the  Royal  Academy  of  Sciences  at  Pari: 
for  1734,  the  Dr.  publifhes  farther  experiments  on  the  fame 
fubjedf  :  And  by  comparing  both  thefe  diflertations  together: 
we  fhall  be  enabled  to  form  a  judgment  of  the  fidelity  aacit 
minute  accuracy  of  the  ancient  and  genuine  alchemifh,  as  tc 
what  they  may  have  faid  of  mercury  3  and  at  the  fame  time 
5rcat  care  an<^  ptudence  are  neceffary  to  explair 
their  meaning,  or  pafs  a  juft  critic  upon  them  :  And  he  alfc 
hopes ^Ut  ^-uc^ous  °f  chemiftry  upon  their  guard 
again  it  the  vague  doctrine  of  modern  alchcmilts,  which  con- 
tams  nothing  valuable  or  folid,  and  who  themfelves  arc 
mailers  of  no  other  art  than  that  whereby  they  would  cheat 
thofe  of  real  gold,  whom  they  would  perfuade  that  they  car 
imtruci  m  the  true  method  of  making  it :  What  the  Dr.  hac 
ormerly  demonftrated  of  the  immutability,  fimplicity  and 
peculiar  properties  oi  mercury,  he  now  comes  to  confirm, 

1.  i  ure  mercury,  fuch  as  is  commonly  fold  by  the  com¬ 
pany  at  Amfterdam ,  digefted  for  fome  time  over  the  fire,  does 
not  change  into  metal. 

Procefi. '  Upon  diftilling  this  mercury,  it  left  no  dreg  be* 
in  3  mixing  it  afterwards  with  diftilfd  vinegar  and  fea  fait, 
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and  fhaking  it  for  fome  time,  it  continu’d  pure.  Straining  it 
thro’  leather,  and  pouring  a  pound  of  it  ffito  a  tall  clean 
body,  whofe  mouth  was  ftopt  with  a  paper  cone,  which  was 
again  covered  with  another  paper,  fattened  well  to  the  neck  of 
the  body,  that  no  daft  might  enter,  but  the  air  p&fs  and  re- 
pafs  freely  3  he  committed  it  to  a  conttant  degree  of  heat, 
which  by  M.  Fahrenheit's  thermometer  was  kept  up  from  the 
15th  of  November  r  1718^  till  the  23d  of  Mayr  1734  above 
the  1  ooth  degree  3  and  he  found  the  mercury  in  a  fluid  flafe, 
with  a  fmall  quantity  of  a  black  powder  on  its  furface  3  and 
grinding  this  powder  in  a  mortar,  it  revived  into  mercury^ 
He  put  this  whole  quantity  of  mercury  into  a  clean  giafs  re¬ 
tort  in  order  to  diftill  it  3  and  heightning  the  fire  towards  the 
end,  till  the  retort  became  almoft  ignited,  there  remain’d  no¬ 
thing  at  all  in  the  retort  3  for,  the  mercury  came  over  with¬ 
out  any  fenfible  alteration. 

Corollaries.  1.  Fire,  heighten’d  to  the  degree  and  con¬ 
tinu’d  for  the  time  above-mentioned,  caufes  no  alteration  in 
the  fluidity,  volatility  or  nature  of  mercury,  put  into  a  veflel* 
where  the  air  has  free  accefs  to  it :  nor  is  there  any  reparation 
made  of  the  pure  from  'the  impure. 

2.  Nor  any  fenfible  generation  of  metal  in  the  fniallett: 
quantity. 

^  3.  Much  lefs  of  gold  or  filver. 

4.  None  of  the  mercury  was  by  this  procefs  fixt,  tho’  con¬ 
tinued  for  1 5  years  and  \  3  nor  was  there  the  leatt  appearance 
of  a  beginning  metallic  fixation,  nay  not  of  lead  3  which,  ac¬ 
cording  to  thofe  who  value  thernfelves  upon  knowing  thefe 
things  "bett,  is  the  firft  metal  that  fhould  be  formed  from  this 
procefs. 

5.  This  procefs  does  in  no  manner  favour  the  opinion  of 
fuch  as  affirm,  that  metals  are  formed  from  mercury,  as  the 
matter,  and  from  fire,  as  the  fixing  fulphur  united  together 
by  digeftion. 

6.  it  feems  entirely  probable  that  all  fuch  procefTes,  made 
with  common  genuine  quickfilver,  do  no  wife  tally  with  what 
authors  promile  about  them  3  fince  that  fmall  quantity  ot 
black  powder,  aboveomention’d,  is  lighter  than  the  mercury 
on  whofe  furface  it  floats,  and  very  eafily  becomes  mercury 
again  :  The  reader  may  fee  in  ‘ Phil .  1  r an f  N°  430  what  has 
been  faid  on  the  like  kind  of  black  powder,  produced 
fhaking  only. 


“r 

i  ’ 


a 


MEMOIRS  of  the 

-  It  does  not  appear,  that  mercury  in  the  mines  can  be 
changed  into  any  metallic  matter  by  the  foie  adion  of  the 
fubterransous  heat  aflmgtor  lome  time,  and  in  a  place  where: 
the  air  has  free  accefs ;  for,  the  heat,  m  places  where  metal- 
lie  veins  are  found,  feldoin.  exceeds  the  *jotn  degree.  Theyj. 
fav,  indeed,  that  1000  years  are  requifite  to  produce  this 
Jfea ;  but  how  could  mortals,  who  are  fo  fhort  liv’d,  have 
known  this  with  certainty. 

8,  As  to  fulphur,  which  the  alchemifts  have  taken  for  one 
of  the  principles  of  metals,  and  of  which  they  lay,  that  it: 
unites  the  elements  of  mercury,  that  it  may  become  a  fohd 
body  and  Hxt  in  filch  a  degree  of  lire  as  may  fufe  and  render” 
it  malleable  :  This  fulphur  feems  to  differ  entirely  from  that 
matter  of  light  or  fire  tbo*  fire  alone  be  the  only  inftrument 
of  producing  this  furpriiing  union  between  fulphur  and  mer- 
cury. 

In  this  prbeefs,  however,  the  air  had  a  free  admiflion  to  the 
mercury  5  and  perhaps  it  might  be  alledged  that  this  is  the 
very  thing  that  hinders  the  adiom  of  the  fire  3  the  rather  as 
Alchemifts  afFert,that  crude  air  hinders  the  fophical  cochon  $ 
and  this  induced  the  Dodor  to  make  the  following  experi¬ 
ment. 

9.  Mercury  put  to  digeft  in  veflcls  clofely  ftopped  for  the 
time  mentioned  below,  produces  no  metal. 

‘Procejs.  The  Debtor  put  pure  mercury  into  a  conical 
glafs  veflel  with  a  flat  bottom,  luch  as  A  flayers  make  ufe  of 
to  feparate  gold  and  fiver,  and  expos’d  it  to  a  heat  of  100 
degrees  from  the  6th  of  ‘December  1752,  till  the  8th  o  {June 
1733,  and  the  veflel,  being  always  clofely  ftqpt,  i’uffered  no 
remarkable  change  3  he  took  fix  ounces  of  this  mercury,  and 
put  them  into  a  veflel  like  the  former,  into  whole  mouth  he 
inferred  the  neck  of  an  inverted  bullhead  3  without  luting  the 
veflcls,  he  expos’d  the  mercury  for  four  days  to  a  fand  heat, 
io intenfe,  that  the  mercury  began  to  aicend,  in  order  to  eva¬ 
porate  all  the  moifture  it  might  contain  :  And  when  there  ( 
ieemed  to  remain  not  the  leaft  iign  of  humidity,  he  luted  the  i 
junflures  exaflly.  He  expofed  the  mercury  to  a  pretty  ftrong 
land  heat,  whereby  it  afeended  and  defeended  gently  :  He  con¬ 
tinued  this  degree  of  heat  till  the  29th  of  January  1734,.  In 
tne  bottom  of  the  veflel  he  found  nothing  but  fluid  mercury, 
it  re  wed  lightly  over  with  a  light,  fubtile^black  powder,  with¬ 
out  any  thing  Ax’d  or  precipitated,  tho’  the  degree  of  heat  was 
nearer  that  of  boiling  water :  He  afterwards  pafled  this  mer- 
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|Ury  through  a  clean,  dry,  paper  funnel,  whole  lower  orifice 
could  fcarce  pafs  a  hair. 

The  pureft  mercury  puffed  thro’  this  final]  hole  5  and  on  the 
fides  and  about  the  hole  of  the  funnel,  there  remained  a  fmall 
quantity  of  a  black  matter,  which  ground  in  a  mortar,  became 
mercury  again.  He  committed  the  mercury  thus  depurated 
to  a  land  heat,  in  a  clean  glafs  retort  for  difttHation,  and  at 
the  laft  to  a  fire  of  fupprelfion  :  There  remained  nothing  fix’d 
in  the  bottom  of  the  retort  5  the  mercury  appeared  Ibmewhat 
more  fluid  than  before,  but  in  other  relpe&s  it  was  nowife 

changed.  . 

Cor  ok  Hence  we  may  conclude  the  fame  things  as  from 
the  preceeding  experiment  9  and  if  to  theie  we  add  what  has 
been  laid  Thik  tfranf.  N°  490,  it  will  plainly  appear  that 
mercury  ip  its  own  nature  is  invariable  either  by  ilia  king  it 
mechanically,  or  by  diftiliing  and  digefiihg  it  as  above  de¬ 
scribed.  From  all  which  the  Doftor  concludes,  that  cbymifts 
may  fave  themfelves  the  needlefs  trouble  of  repeating  thefe 
procelfes,  whereby  they  endeavour  to  fix  mercury,  or  change 
it  into  fome  other  body  5  and  he  advifes  them  to  be  on  their 
guard  a  gain  ft  ignorant  pretenders. 

•  The  Do£for  here  gives  an  account  of  the  fuccefs  of  other 
laborious  experiments,  he  made  on  metals,  befides  the  pre¬ 
ceeding  ones.  He  labour’d  long  to  difeover  whether  metals 
can  by  art  be  refold’d  into  mercury,  and  into  ^another  prin¬ 
ciple  •  a  areat  many  authors  affirm  this  fo  diftindlly  and  in 
fo*  many  places  of  their  writings,  that  the  Docfor  faw  no  caufe 
of  queftioning  the  thing  itfelf :  He  took  it  upon  the  credit 
of  thefe  authors  ;  but  to  be  convinced  by  his  own  eyes,  he 
made  trial  on  lead.  The  celebrated  Job .B  apt  i ft  a  V  ail Helmotit . 
in  poteft.  medicam.  $.  40,  Ipeaks  to  the  following  purpole  9 
‘  I  found ,  fays  he,  that  the  crudity  of  lead  was  fallible  by 
«  the  un&uoufnefs  of  fixt  fairs,  and  fometimes  deleble  by  fire 
i  only  9  and  thus  may  the  parts  of  the  compound  be  divide/ 

<  and  the  crude  mercury  permitted  to  rim  His  ion  Brancif- 
cus  Mercurius  van  Helmont  in  his  paradoxical  dilcounes, 
London  1685,  8V0,  Part  ik  §  22.  p.  hi.  /peaks  as  follows  : 

*  When  lead  is  diffolv  d  by  alcalis  and  Hits,  or  oils,  Which 
4  take  in  the  fulphur,  and  feparate  it  from  the  b<*cv, 
‘  the  lead  by  this  means  is  changed  into  a  volatile,  running 
‘  mercury,  which  can  no  longer  endure  the  fire,  as  Dolose, 
4  but  is  cold  and  running  like  water,  and  without  -a  metalline 

4  farm.’  Joachim  Bader  affirms  the  fame  thing,  and  pe¬ 
nnies 
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miles  fuccefs  to  a  great  many  experiments  he  defcribes  to  this 
purpofe  ;  vide  ColkBanea  quingentorum  experiment.  p.  31a 
The  following  is  a  diftmtl  and  brief  account  ot  whati 
Jbl^oerhaave  learned  about  this  matter,  after  a  tedious  and3 

long  continued  procefs. 

Frocefs*  As  much  pure  ceruis,  as  well  could,  was  diflolv  d 
In  fpirit  of  nitre,  diluted  with  fix  times  its  weight  of  water  $ 
this  iblution  he  filtred,  and  it  was  found  exceeding  clear. 
From  this  liquor,  put  into  a  clean  glafs  vdfe],  and  infpif- 
fated  by  a  gentle  heat,  and  afterwards  put  to  ftand  in  a, 
cool  place,  were  form’d  cryftals,  14  ounces  of  which  he; 
took,  and  ground  to  a  powder  in  a  glafs  mortar,  with  a  glafs  5 
peftle.  This  powder  he  diffolv’d  in  the  pureft  rain-water,, 
and  diluted  the  folution  with  thrice  its  quantity  of  rain¬ 
water  ;  he  afterwards  pour’d  on  gently  and  carefully  ano¬ 
ther  filtred,  and  very  clear  lolution  of  fal  ammoniac  in  raini 
This  mixture  becomes  white  like  milk,  and  the 
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lead  immediately  precipitates,  as  happens  to  filver  diffolv’d 
in  aqua  fortis ,  upon  the  admixture  of  fal  ammoniac.  The: 
powder  precipitated  to  the  bottom,  which  was  as  white  as ; 
ihow,  elixated,  and  afterwards  dried,  became  very  infipid,, 
and  weigh’d  18  ounces  and  j-.  He  put  fix  ounces  of  this; 
white  and  dry  powder  into  a  very  clean  glafs  urinal  and  pour’d 
on  it,  to  the  height  of  two  inches,  a  very  ftrong  lixivium  of 
quick-lime  and  pot-afh,  which  he  had  kept  for  feveral  years 
in  -a  phial  clofely  flopped  ;  he  afterwards  cover’d  the  urinal 
with  hitring  paper  tied  fail  about  its  neck,  and  put  it  into  a 
heat  of  digeftion  of  96  degrees,  where  he  left  it  from  the  6th 
of  Frsbruary  2732,  till  the  13th  of  Augvfl  following,  to  try 
whether  this  mixture,  expofed  to  the  open  air,  would  be 
changed  by  a  heat  of  digeftion  3  he  found  nothing  but  a 
white  mafs,  which  reduced  to  a  powder,  tailed  of  fait  3  this 
he  put  into  a  glafs  retort  coated  over  with  a  compofition  of 
loam  and  fand,  and  urged  it  with  a  naked  fire  to  ignition, 
and  continued  the  fame  degree  of  heat  for  three  hours  : 
There  afcended  into  the  neck  of  the  retort  a  little  white  foot,5 
but  no  mercury  at  all,  and  at  the  bottom  remained  a  brittle 
femmtrified  matter  of  a  cineritious  colour  •  this  he  reduced 
again  into  a  powder  of  the  fame  colour,  and  ground  it  for 
fome  time  in  a  mortar  with  a  lixivium  of  fix’d  alcaline  fait 
and  quick-lime,  and  dried  it  again  by  a  flow  fire  5  he  pour’d 
on  frefh  alcali,  and  expofed  it  from  the  1 8th  of  4uguftt 
1732,  nil  the  15th  of  October  2733  to  a  heat  of  96  degrees, 
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grinding  it  daily  in  a  glafs  mortar,  which  being  cover'd  over 
with  paper,  freely  admitted  the  air  :  It  was  then  a  white,  dry, 
and  iharp  powder  $  which  after  pouring  on  the  fame  lixivium 
a  fecond  time,  and  grinding  it,  was  reduced  into  a  pafte  5  he 
committed  it  to  a  heat  of  putrefa&ion,  as  above,  grinding  it 
feveral  times  from  the  day  above  mentioned,  till  the  21ft  of 
February,  1754.  Then  it  was  a  faline,  white  ttiafs,  and 
nearer  the  tafte  of  fea  fait.  After  it  had  been  ground  well 
elixated,  and  very  flowly  dried,  he  found  a  very  iniipid 
white  powder,  which  he  put  into  a  retort,  and  kept  for 
feveral  days  m  the  dronged  lire  the  luted  glafs  could  bear. 
On  the  20th  of  May  1734,  there  came  over  no  mercury  5 
the  neck  of  the  retort  was  tinged  with  different  colours  5. 
the  friable  mai's  that  remained  at  the  bottom,  exhibited 
likewife  various  colours  difpos’d  in  layers,  and  weigh’d  five 
ounces  fix  drachms  and  \  :  The  powder,  into  which  the 
naafs  was  reduced,  look’d  of  the  colour  of  reddifh  afhes. 

Scholium .  In  this  procefs,  i.The  lead  became  cerufs  penetra¬ 
ted  and  diiTolv’d  by  the  vapour  of  vinegar  and  reduced  to  a 
white  calx  and  afterwards  to  a  fine  powder.  2.  It  was  diflfolv’d 
in  diluted  .fpirit  of  nitre  $  and  thus  the  lead  became  a  very 
clear,  fweet,  coiourlefs  liquor,  in  which  it  was  reduced  and  di¬ 
vided  into  its  minuted  particles.  3.  The  diffolv’d  fal  am¬ 
moniac  poured  on  it  by  expelling  the  fpirit  of  nitre,  fub- 
ftituted  in  its  dead  fpirit  of  fea-falt,  and  intimately  uniting 
with  the  metallic  part  of  the  lead,  difpos’d  it  as  much  as 
poffible  to  expedite  the  reparation  of  the  mercury  from  the 
metallic  part,  according  to  the  opinion  of  thole  who  are  f’up- 
poled  to  have  writ  bed  on  thefe  matters:  For,  they  prin¬ 
cipally  afcribe  to  fal  ammoniac  and  fea-lalt  the  property 
of  fie  pa  rating  mercury  from  metals.  4.  We  have  leen  that  the 
calx  thus  prepar’d,  and  kept  in  digedion  for  7  months  with 
the  dronged  alcali  Ihould  have  render’d  the  mercury  ma- 
nifeft,  by  abforbing  the  fulphur  of  lead  :  Yet  tho’  a  great 
degree  of  fire  was  applied,  it  did  not  yield  the  lead  mer¬ 
cury.  5.  This  mats  being  drongly  ground  for  fonae  time, 
and  afterwards  mix’d  with  the  dronged  frefh  alcali,  and 
digeded  for  14  months,  exhibited  no  fign  of  mercury. 
d.°lt  was  again  ground  with  frefh  alcali,  and  digeded  for  five 
months  $  fo  that  after  thefe  procefl.es  it  was  fufficiently  ex- 
pofed  to  the  aflion  of  the  alcaline  fait,  to  have  time  to  fepa- 
rate  the  fulphureous  part  of  the  lead,  and  to  have  the  mer¬ 
cury,  freed  from  its  fulphur  by  the  force  of  fire,  extracted 
Vql.  X.  N°  7.  *  Hh  from 
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from  this  mafs.  However  after  all  this  labour,  the  ftrongeft 
degree  of  fire  extracted  no  mercury. 

It  therefore  appears  that  what  authors  have  boldly  pro¬ 
nounced  of  the  facility  of  extra&ing  mercury  from  lead,  is  not 
confirmed  by  experience  :  For,  lay  thefe  authors,  lead  is  a 
metal  containing  a  great  deal  of  mercury,  which  by  the  refuf- 
citating  fairs  very  readily  refolves  into  mercury.  The  thing 
is,  therefore,  more  difficult  in  other  metals  :  Yet  authors 
promife  themfelves  that  this  can  be  done  pretty  eafily,  and 
they  prefcribe  methods  differing  little  from  that  juft  men¬ 
tioned,  and  from  which  after  fo  much  pains  the  Dr.  learn’d, 
that  the  event  was  by  no  means  fo  fuccefsful  as  they  pro¬ 
mis’d  :  And  the  Dr.  very  much  queftions,  whether  the  afler- 
tions  of  thefe  authors  on  this  head  be  fufficiently  fupported  by 
obfervations  :  And  he  is  rather  inclined  to  think  that  they 
have  given  into  their  own  opinion  on  this  matter,  than  confult-: 
ed  experience.  What  has  been  hitherto  faid  will  at  lead  ferve 
to  fave  the  reader  the  trouble  and  expence  of  repeating, 
thefe  obfervations,  and  prevent  his  eafily  admitting  pretend¬ 
ed  principles  of  metallurgy.  It  were  very  much  to  be  wifh’d, 
that  tbere  ingenious  and  laborious  chemifts  would  give  us  a 
faithful  account  of  the  fucceis  of  fuch  experiments  which 
fruftrated  their  hopes,  and  never  prefcribe  us  proceffes,  be¬ 
fore  they  have  tried  them  themfelves  $  which  would  be  a, 
laving  of  time,  expence  and  labour,  and  chemidry  in  a  fhort 
time  would  obtain  a  place  among  the  Iciences;  Otherwife  wet 
ihall  never  arrive  at  truth,  which  is  the  foie  aim  of  chemi¬ 
cal  difquifirions. 

3.  lfaac  Holland  writes,  that  mercury  may  be  eafily  ex- 
traded  from  the  fait  of  lead,  marie  by  diftiljVJ  vinegar.  Dr. 
Soerhaave,  having  a  mind  to  make  trial  of  the  belt  lerharge 
and  diftill’d  wine  vinegar,  prepared  the  concrete  juice  call’d 
fuccus  farumi  :  two  ounces  of  which  he  calcin’d  in  an  open 
glafs  veffei  by  a  gentle  fire  continued  from  the  6th  of  June 
1734,  till  the  19th.  of  July  following  :  7  he  white  powder,  got 
from  it,  was  with  a  glafs  peftle  ground  very  fine  in  a  glafs 
mortar.  The  trituration  was  very  quick,  and  continued 
for  tome  time,  and  at  times  pouring  a  lixivium,  fa  titrated 
with  a  very  itrong  fixt  alcaline  lalt/as  much  as  the  water 
could  diffolve  ;  he  kept  it  in  the  fame  mortar  covered  over 
wirh  paper  at  a  continued  heat  from  the  2ift  of  July>  till 
the  27^0  of  November.  As  foot 1  as  this  powder  was  dried, 
he  look  care  to  pour  irefh  lixivium  to  it,  apd  grind  it  all 
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the  time.  By  drying*  wetting,  and  grinding  it  alternately 
all  that  time,  he  kept  it  cover’d  over  with  paper  at  a  heat 
of  90  degrees.  On  the  lad  day  of  the  procels  he  reduc’d 
this  dry  and  white  matter  to  an  impalpable  powder,  and 
put  this  powder  into  a  luted  glafs  retort,  and  expoled  it  for 
four  hours  to  a  fire  that  was  carefully  heighten’d  by  little 
and  little,  till  the  retort  became  ignited.  And  yet  not  the 
lead  grain  of  mercury  appear’d  either  in  the  receiver,  or 
neck  of  the  retort,  at  the  bottom  of  which  was  found  a 
very  black  light  mafs  like  a  powder,  and  of  a  very  acrid, 
alcaline  tafte.  "  On  the  28th  of  November  he  put  it  on  a  glafs 
dilh  in  a  cellar,  where  immediately  it  became  moid  5  and 
there  he  left  it  till  the  8th  of  January  1735  5  at  which  time 
it  was  increaied  in  bulk,  all  the  faline  part  having  run  fpon- 
taneoufly  into  a  liquor,  by  means  of  the  mold  air,  the 
merallic  part  remaining  at  the  bottom  under  the  form  of  a 
black  powder.  The  whole  was  dried  at  the  fame  time  both, 
what  had  run  and  what  had  not,  and  this  mixture  was  found 
to  be  very  black.  He  again  put  it  into  a  glafs  retort,  and 
towards  the  end  he  urged  it  with  a  fire,  which  ignited  the 
whole  for  four  hours  ;  and  there  appeared  not  the  lead  fign  of 
mercury,  either  in  the  receiver  or  in  the  retort,  at  the  bot¬ 
tom  of  which  remained  a  matter  of  a  cineritious  colour  and 
caudic  tade  like  Are,  which  expofed  to  the  open  air  imme¬ 
diately  runs  into  a  liquor. 

In  this  procefs,  lead  difTolv’d  with  pure  vinegar,  and  dis¬ 
pos’d  in  fuch  manner  as  to  be  intimately  penetrated  by  the 
Lit}  mixt  and  ground  with  a  fixt  caudic,  liquid,  alcali  $  ex¬ 
pofed  to  digeft  }  let  to  putrify,  brought  to  *  ftrong  fire,  and 
made  to  run  by  themoidure  of  the  air  for  a  philofophicai 
month  :  and  again  ground,  dried,  and  urged  with  a  drong 
degree  of  fire  yielded  no  mercury  at  all. 

4.  After,  the  Dr.  had  been  a  flu  red  from  his  own  expe¬ 
rience,  that  the  falls,  called  refufeitatingfalts,  could  not,  in 
the  manner  deicrib’d,  extract  mercury  from  lean,  he  had 
a  mind  to  try,  what  mercury  itfelf  could  produce  in  this 
cafe  ;  efpecially  fince  chemids  call  this  fluid,  the  'water  of 
metals ,  in  which  fay  they,!  they  die,  revive,  anti  become 
more  beautiful,  than  they  were  before.  He  therefore  pour’d 
an  ounce  of  lead  into  a  clean  iron  ladle  3  and  at  the  lame 
time  he  heated  in  fuch  another  ladle  three  ounces  of  pure 
mercury  ;  he  afterwards  pour’d  the  heated  mercury  to  the 
melted  lead  :  aud  they  were  immediately  mixt  together, 
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and  formed  a  fclid  mafs  of  a  filver  colour :  He  ground  this 
trials,  and  after  he  had  made  it  toft  again,  he  heated  it  in  a 
fm?ll  phial,  which  he  afterwards  ftopt  with  a  cork,  and  put  in 
a  digefting  heat,  kept  up  always  to  an  equable  degree,  viz.  84 
decrees,  from  the  nth  of  February, 4732,  til  the  10th  of  Ja¬ 
nuary  1755:  It  became  a  foft  amalgam,  yielding  like  butter 
to  the* peftle,  immediately  growing  black  upon  {baking  it,  and 
weighing  4  ounces.  The  lame  day  he  expos’d  it  in  a  clean 
glais  retort  to  a  fand  heat,  and  at  length  to  fo  mtenle  a  lire  of 
.fuppreffion,  that  all  the  fand  was  ignited  for  4  hours ;  there 
came  over  into  the  receiver  2  ounces  6  drachms  and  {-  oi  mer¬ 
cury"  The  red  powder  formed  by  the  mercury  in  diitillation  at 
the  bottom  and  neck  of  the  retort,  and  what  little  mercury 
ftuck  to  the  neck,  and  the  few  globules  of  pure  lead  appearing 
like  a  powder,  weigh’d  together  52  grains.  In  fine,  there  was 
at  the  bottom  a  Inlid  mals  of  lead,  that  weigh’d  an  ounce, 
wanting  5  grains,  which  compenfated  the  weight  of  thole  imall 
globules  of  lead,  juft  mention’d,  that  appeared  like  a  powder: 
\V hence  it  is  evident,  that  the  whole  quantity  of  lead  remain’d, 
and  that  43  grains  of  mercury  were  diftipated.  Such  as  have 
any  knowledge  of  thefe  matters  will  readily  find  out  the  caufe 
of  this  diflipation  in  the  reafons  above-mentioned  $  efpecially 
when  they  confider  that  a  part  of  this  mercury  does  in  diftilla- 
non  adhere  to  the  iurface  ot  a  capacious,  large  receiver*  and 
that  the  other  part  does  in  the  form  of  nubecula  t  float  on  the. 
furface  of  the  water,  which  muft  always  be  pour’d  into  the  re- 
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By  this  procefs  the  Dr.  learn’d,  that  no  mercury  can  be  ex- 
t raffed  from  lead,  by  a  continu’d  digeftion  of  both  for  3  years, 
nor  by  the  ftrongeft  diftillation  3  nor  that  mercury  by  this  means 
can  be  fixt  into  lead  :  For,  in  diddling  the  mercury,  a  fmall 
quantity  thereof  is  always  changed  into  a  red  powder,  which  is 
fixed  in  the  fire  here  made  ufie  of  3  but  the  weight  of  the  lead 
always  remain’d  the  fame. 

5.  He  made  the  fame  procefs  with  an  amalgam  of  3  ounces 
of  mercury  and  one  of  good  tin  3  which  he  expos  d  to  the  lame 
degree  of  heat  for  the  lame  time  3  and  afterwards  diftill'd  in 
the  fame  manner  in  a  glais  retort  with  the  fame  fire  :  I  he  luc- 
cefs  was,  that  from  the  receiver  he  had  2  ounces  and  4  drachms 
of  mercury  *  At  the  bottom  of  the  retort  was  a  powder,  one 
part  of  which  was  fine,  and  confided  of  a  little  fixed  mercury  • 
the  other,  coarfer,  black,  and  compos'd  of  minute  particles 
like  tin,  N ay,  a  little  mercury  (till  adher’d  to  the  neck  of  the 
1  w  retort, 
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which  in  all  weigh’d  1  drachms  and  5  grains.  At  the 
bottom  was  a  folid  mafs  of  tin  weighing  1  ounce  1  drachm  and 
9  grains  :  There  was  a  wafte  of  46  grains,  the  realbns  of  which 
have  been  already  affign’d. 

It  appears  by  this  procefs,  that  mercury  cannot  be  extracted 
from  tin  ;  but  9  drachms  with  14  grains  (that  is,  better  than  a 
feventh  part  of  mercury)  were  united  with  the  tin,  and  fo  well 
fixed,  that  they  could  not  be  feparated  therefrom  by  a  continued 
fire  of  4  hours,  whereby  the  fand  was  ignited.  In  Nov.  lumin * 
Chew.  traBat.  IX.  it  is  faid  9  ‘  but  you  cannot  be  ignorant  of 
«  the  great  affinity  between  Saturn  and  Luna ,  in.  the  middle 
*  of  which  is  placed  Sol  ^  as  alfo  between  Jupiter  and  Jltfer- 
c  cury ,  in  the  middle  of  which  is  likewife  placed  Sol .  ^ 

6r  He  pour’d  10  ounces  of  mercury,  after  heating  it  well, 
to  2  ounces  of  the  bed:  tin,  melted  in  a  clean  iron  ladle.  He 
ground  the  whole  into  an  uniform  amalgam,  which  he  put  very 
warm  and  dry  into  a  clean  and  warm  glafs  bottle,  wn»ch  he 
afterwards  ftopt  uptight,  and  put  into  a  wooden  box  5  this  he 
tied  to  the  ftamper  of' a  fulling  mill,  that  was  continually  going 
almoft  day  and  night  from  the  90th  of  Nov.  1792,  till  the  9th 
of  January ,  1795.  Then  he  took  away  the  bottle,  which  was 
entire,  and  at  the  bottom  he  found  running  mercury  ;  and  after 
it  had  flood  for  forae  days,  there  was  found  in  the  upper  part  a 
fomewhat  hard  amalgam  ;  it  weigh  d  in  all  12  ounces :  He 
ftill’d  11  ounces,  7  drachms  of  this  amalgam  in  a  luted  glais 
retort  with  a  naked  fire,  ft  ill  heighten’d  to  the  end,  and  fill  the 
retort  was  quite  ignited  for  2  hours.  No  greater  quantity  of 
mercury  came  over  than  was  put  in,  which  was  very  flute, ^ and 
at  the  bottom  remain’d  a  mafs  of  fin  fixed  to  the  glafs,  with  a 
little  dirty  matter,  foliated,  as  if  were.  This  ma-is  was  fufible, 
like  tin,  in  a  moderate  fire  5  and  then  its  fur  face,  expos’d  to  the 
air  was  tinged  with  various  colours.  The  mafs  of  tin  weigh  d 
1  ounce,  6  drachms  and  £5  and  there  ftill  remain’d  ?a  imafi 
quantity  of  the  dirty  matter  already  mention’d.  It  is,  therefore, 
certain,  that  by  a  continu’d  motion,  mercury  cannot  diflolve  tin 
in  the  manner  mercury  may  be  extracted  by  diftillation  by  tne 
3  o  n  *  ^  ill  rc  • 

Scholium .  What  the  Dr.  obferved  remarkable  in  thefe  9 
]afl  precedes  was,  that  the  mercury,  ie  pa  rated  by  diitUiaiKai 
from  lead  or  tin,  was  exceeding  liquid  ;  and  that  by  (baking  if 
m  a  clean  white  glazed  earthen  di(h,  it  would  in  a  fnort  time 
flain  its  furfr.ee,  and  there  leave  an  exceeding  black  fpot,  clofely 

flicking  to  it.  As  loon  as  the  Dr.  had  wiped  off  this  (pot  with 
0  ,  clean 
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clean  and  very  dry  paper,  there  was  formed  another  fpot,  and 
immediately  at  feveral  times  others.  This  made  him  apt  to 
think,  that  it  was  owing  to  the  un&uous  part  of  the  metal, 
which  in  diftdlation  pafled  with  the  mercury,  and  was  then  fe- 
parated  from  the  furface  to  which  it  adher’d.  In  order  to  be 
afTmed  of  this,  he  lpread  the  mercury  upon  very  clean  and  dry 
white  paper,  where  it  left  a  flight  black  tract,  wherever  it 
pafs’d  ;  the  furface  of  this  mercury  was  otherwiie  always  co¬ 
ver’d  with  a  very  thin  pellicle,  that  appear’d  like  fat :  There¬ 
fore,  tho’  fome  particles  of  other  metals  may  by  repeated  diftii- 
lations  of  the  mercury  be  united  therewith,  it  will  not  follow 
from  hence,  that  any  particles  are  turned  into  mercury.  He 
tried  the  fame  experiment  with  lead,  that  had  been  fliaken  in 
the  fame  manner  and  for  the  fame  time  :  But  when  he  was  tak¬ 
ing  the  bottle  from  the  Hamper  of  the  fulling  mill  it  happen’d 
to  break,  and  the  matter  being  loft,  he  could  not  finilh  the 
procefs. 

Thefe  experiments  may  ferve  to  throw  fome  more  light  upon 
the  nature  of  mercury. 

A  partial  Eclipfe  of  the  Moon  obferved  at  Wittemberg 
Owl.  2.  1735.  N.  S.  by  M.  Weidler.  Phil.  Tranf.  N°443- 
p«  355).  \ Tranjlated  from  the  Latin. 

S.  a .  m.  Europ.  time. 

30  The  penumbra  near  Schickardus . 
o  The  beginning  of  the  eclipfe, 

30  The  fhadow  comes  to  Schickardus  :  Its  edge 
rough  and  unequal.  A  little  after,  the  mooo  is 
overcaft. 

o  Tycho  entirely  immerged.  The  moon  immedi¬ 
ately  again  overcaff. 

o  The  obfcur’d  portion  of  the  moon  grows  black  5 
nor  can  the  maculae  be  difcern’d  thru’  the  iha- 
dow  with  a  9  foot  telelcope. 
o  The  fhadow  comes  to  Grimaldus :  now  the  fpots 
are  leen  thro’  the  fhadow. 
o  The  fhadow  covers  Grimaldus  entirely  :  Now  the 
darkened  portion  is  reddifh.  And  immediately 
the  moon  is  again  overcait. 

30  The  fhadow  receding  touches  fattsbergius,  Its 
edge  is  Hill  rough, 
o  The  fhadow  comes  to  Gajfendau 
o  :Iycho  begins  to  emerge.  ^ 
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o  The  end  of  the  eclipfe  above  SneUiuS ,  the  fky 
clear  about  the  moon. 


A  Jkock  of  an  Earthquake  felt  in  Suffiex  on  the  i^th  of 
October,  1734;  by  the  Duke  of  Richmond.  Phil  Tranf. 
M°  444.  p.  36 f . 

ON  the  25th  of  OBober ,  1734,  between  3  and  4  o’clock  in 
the  morning,  there  happen’d  an  extraordinary  earthquake 
in  Sujjex:  And  what  confirms  his  Grace  in  the  opinion  that 
there  really  was  an  earthquake,  is,  that  almoft  every  body  agree 
in  the  lame  delcription,  as  to  the  fenfation,  the  hour  of  its  hap¬ 
pening,  and  the  perfect  calm  that  was  at  that  time.  His  Grace 
oblerves  that  the  fhock  was  vaftly  more  felt  tow  uds  the  lea-fide 
as  at  Shorehamy  Tarring,  Goreing ,  Arundel  and  Havant.  At 
his  Grace’s  houfe  of  Goodwood ,  near  3  miles  north  of  Chichef- 
ter ,  and  about  7  from  the  lea,  it  was  not  id  perceivable  as  at 
Chichefler ,  where  it  was  Hill  lefs  fo  than  by  the  lea-fide.  His 
Grace  had  not  heard  that  there  was  the  lead  touch  of  it  felt  in 
any  parts  of  the  vale  on  the  north  fide  of  the  IDowtis,  which 
for  the  molt  part  run  eait  and  welt. 

A  farther  Account  of  the  fame  Earthquake  fit  Havant  in 
Sufiex  Oft.  25,  17349  by  cjDr.  Edward  Bay  ley.  Phil. 
Tranl'.  N°  444.  p.  362. 

Ocr.  25,  1734,  between  g  and  4  o’clock  in  the  morning,  an 
earthquake  was  felt  at  Havant  in  S'<Jfex :  The  fhock  was 
fo  confiderable,  as  to  be  cbferved  by  one  or  other  in  molt  houles 
of  the  town.  The  Dr.  happen’d  to  be  awake  at  that  time,  and 
he  perceiv’d  the  bed  lhake  under  him  with  a  quick  tremulous 
morion,  which  continu'd  about  2  or  3  ieconds,  and  then  ceas’d  5 
and  after  a  very  Ihort  imeriniffion  was  repeated  in  the  fame 
manner,  and  lalted  about  the  lame  Ipace  of  time,  as  near  as  he 
could  guels.  He  was  at  firft  greatly  furprifed  at  lo  unulual  a 
phenomenon  3  but  upon  a  little  recollection,  he  concluded  it 
mult  be  occafion’d  by  an  earthquake  3  and  he  was  foon  con¬ 
firmed  in  his  conjeCture  by  the  concurrent  obfervations  of  his 
neighbours,  and  afterwards  by  accounts  of  the  fame  from  fever  a  1 
other  places  3  in  lome  of  which  it  leemed  to  have  been  more  vio¬ 
lent  than  at  Havant .  Several  perions  in  this  Jalt  place  affirm, 
thev  not  only  perceiv’d  the  finking  of  their  beds,  but  alfo  the 
rocking  of  their  houles,  together  with  a  rumbling  node  of 
drawers,  and  the  like"  moveable  goods  in  their  chambers  and 

other 
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other  rooms.  A  learned  and  ingenious  Gentleman  at  Havant, 
informed  the  Dr.  that  the  motion  of  his  bed  appear’d  to  him 
like  the  toiling  of  a  ve'flel  when  it  croffes  over  a  wave,  the  head 
and  feet  thereof  riling  and  falling  alternately  feveral  times:, 
whereas  the  Dr’s  feemed  rather  to  rock  from  fide  to  fide  :  But 
thefe  contrary  motions  of  the  z  beds  are  eafiiy  accounted  for, 
by  confidering  the  different  pofitions  of  them,  his  friend’s  bedi 
ftanding  dire^fly  eaft  and  weft,  and  the  Dr’s  north  and  fouth  ;; 
For,  luppofing  the  undulafory  motion,  which  the  earth  might 
have  at  that  time,  to  be  propagated  from  eaft  to  weft,  the  fame; 
kindof  motion  which  caus’d  his  friend's  bed  to  rife  up  and  dowm 
lengthways,  rauft  make  the  Dr’s  rock  from  fide  to  fide  5  as  mayr 
be  obferved  in  z  veflels  failing  in  contrary  directions  on  the  lame? 
waves  of  the  fea  ;  that  which  croffes  the  waves  at  right  angless 
being  toffed  up  and  down  end-ways  5  while  the  other,  moving; 
in  a  line  parallel  with  the  waves,  will  be  rocked  from  fide  to* 
fide.  What  makes  the  Dr.  the  more  inclined  to  think  the  pro- 
greffive  motion  of  this  earthquake  to  have  been  from  eaft  to* 
weft,  is,  becaufe  it  appears  from  the  beft.  accounts  he  had  of  it,, 
that  it  was  oblerved  fooner  eaft  than  weft  ward,  and  likewife  ex¬ 
tended  farther  from  eaft  to  weft  than  north  and  fouth. 

He  thinks  it  may  not  be  amifs  to  take  notice  of  fome  remark¬ 
able  phenomena,  which  happen’d  before  and  after,  as  well  as; 
fome  other  circurnftances,  which  immediately  attended  this; 
earthquake;  moft  of  them  agreeing  with  thole  figns,  which; 
have  been  oblerv’d  by  the  learned  to  precede  or  accompany  for¬ 
mer  earthquakes  in  thefe  and' other  parts  of  the  world,  his 
oblervable,  that  there  was  more  rain  and  wind  for  feveral  months 
fuccefilveJy,  than  for  many  years  before;  elpecially  from  the  be¬ 
ginning  to  the  middle  of  this  month,  about  which  time  it  clear’d 
up,  and  the  weather  became  fuddenly  very  cold  with  frofly 
mornings,  the  wind  blowing  generally  pretty  bard  from  N.  W. 
Oathe  23 d  of  061.  the  cold  abated  confiderably ;  it  was  cloudy, 
but  no  rain  that  day.  The  24th  was  calm  all  day ;  it  rain’d 
moft  part  of  the  afternoon,  tho’  the  mercury  flood  at  90  fo.  It 
continued  very  calm  all  .night,  and  rain’d  hard  for  fome  time 
before  and  after  the  earthquake  happen’d  ;  but  it  loon  clear’d 
up,  and  a  ftrong  gale  of  wind,  aroie  within  half  an  hour,  or 
as  fome  laid,  within  a  quarter  afterwards  :  It  continued  blowing 
ard  all  the  forenoon.  At  4  o’clock  in  the  morning  the  Dr.  ob¬ 
lerved  the  mercury  continu’d  at  inches  fo  ;  the  ipirit  of  wine 
at  55  t?,  having  nfen  about  5  degrees  fince  the  late  cold  wea- 
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2J.  S.  The  Dr  s  barometer  and  •  thermometer  were  both  in 

one  frame,  and  made  by  Mr.  Mduksbee. 

The  circumftances  related  by  his  Grace  the  Duke  of  Rich¬ 
mond  and  by  Dr.  ftayley  are  confirmed  by  the  united  teftimonies 
of  fevers  1  perfons  of  veracity,  who  figned  certificates  of  what 
they  obferved  concerning  this  accident  at  Chichefier  and  otner 

places.  .  r  c  r 

Mr,  Soisdutie  of  the  parilh  of  Funtington  in  the  county  or  buj- 

rex  and  levers  1  perlbns  living  in  the  city  of  Chichester ,  all  agree 

that  there  was  a  manifeft  fhock  ot  an  earthquake  relt  on  Oti.  25 

about  a  quarter  before  4  in  the  morning,  which  lafted^  by  fits 

fome  few  ieconds,  about  a  quarter  of  a  minute,  or  while  one 

might  tell  20,  with  a  motion  ftenfibly  flow  :  For,  moft  of  the 

accounts  concur  in  this  particular,  namely,  that  the  *diairs# 

wainfcot,  doors,  chefts  of  drawers  and  other  moveables,  were 

heard  rattling  5  and  one,  that  a  bell  rung  of  itfelf  juft  before 

they  felt  the  heaving  of  their  bed* j  and  that  there  was  no  wind 

ftirring  at  that  time,  but  that  it  rain  d,  and  the  wind  role  loon 

after 

Mr.  Green,  prebendary  of  Chickefter,  had  informations  of  the 
iame  tremblings,  attended  with  the  fame  circumftances,  being 
felt  at  Sborebam ,  Goreing,  Tarring,  Finion,  Arundel-caflk 

and  Merton.  „ 

John  Shaw,  Thomas  Dagly,  and  John  Towner,  all  Servants 

to  the  Duke  of  Richmond,  felt  the  fame  at  his  feat,  call  d 

Goodwood.  .  .  n  c 

Mr.  Jenkins ,  riding  officer  of  the  cu  items  in  the  pan  In  ot 

Weft-Wittering ,  near  Braglejhmbay ,  in  the  county  of  Suffer 
dei'cribed  the  fhock  after  the  fame  manner  :  And  he  farther 
adds,  that  within  half  a  quarter  of  a  mile  of  his  houfe,  a 
young  man,  about  18  or  20  years  of  age,  having  been  at  the 
lame  time  to  fetch  up  a  team  of  horfes  from  grafts,  the  bodes 
were  fto  fenfible  of  fomething  more  than  ordinary,  that  they* 
damped  and  fteem’d  very  much  affrighted,  as  they  were  coming 

home. 

\  — 


Of  a  (hock  of  an  Earthquake,  felt  at  Aynho  ««  Northamp- 
tonihire  ©ffober  10.  17315  by  Mr*  job  Wane,  i  mh 
Tranf.  N°  444.  9^7  * 


ABOUT  4.  in  the  (morning  OB.  io.  1731,  Mr.  Waffe, 
Reftor  of  Jynho  in  Northamptonjbire,  fays,  that  bis 
windows  rattled,  as  if  fome  body  had  been  dancing  over  head : 
The  concuffion  lafted  about  a  minute  j  others  thought  it  Med 
V oi,.  X.  7  li  about 
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about  two  minutes:  It  alarm’d  the  neighbouring  villages 
Bloxam,  four  miles  fouth -we  ft  from  Aynbo  ;  Bar  ford,  five ; 
Banbury  four  miles  weft  3  Aderbury ,  a  mile  weft :  Crdmon, 
a  mile  to  the  eaft  $  and  Cbarleton  as  much  to  the  north.  There, 
was  no  notice  taken  of  its  progrefs  fouth  or  fouth- call.. 

About  a  minute  after,  feme  of  the  town  of  Aynbo  faw  a 
great  flafh  of  lightning.  In  the  morning  the  sky  looked 
of  a  land  colour  :  It  was  fa  id  that  there  was  a  former  fhock 
felt  Offiober  8,  about  three  in  the  morning  3  and  that  the 
latter  was  preceded  by  a  nolle  like  diftant  thunder. 

It  is  remarkable,  that  this  fhock  at  Aynbo  was  perceiv’d 
to  extend  more  from  eaft  to  weft,  than  from  north  to  fouth, 
which  particular  was  likewife  obferv’d  in  the  ihock  felt  in 
Sujjex,  in  1734. 


^the  fequel  of  the  Experiments  on  Mercury;  by  cDr.  Baer- 
haave.  Phil.  Trank  N'J  444.  p.  368.  Air  an  fitted  from  the: 
Latin. 


FROM  the  obfervations  on  mercury,  Ebih  IranJ.  Ns' 
430,  p.  1 4 5,  and  K  '  443,  p.  343.  it  appeared,  that 
the  nature  of  mercury  is  never  changed,  tho5  furprifingly 
varied  in  appearance  it  fhculd  often  feem  to  change  into  new 
forms.  The  Dr.  now  comes  to  rehearfc  feme  other  proceffes: 
he  had  made;  whence  a  much  greater  conftancy  or  immuta¬ 
bility  is  evinced,  and  at  the  fame  time  the  nature  of  others 
metals  will  be  fhewn.  The  raoft  ancient  Alchemifts,  and 
who  may  juftly  be  reckon’d  the  bed,  unanimoufiy  agree,  that 
mercury  is  quick  metal  :  But  then  at  the  fame  time  they  a  - 
ffirm,  that  when  it  is  genuine  and  free  of  all  impurities,  it  is 
fo  fimple,  as  to  be  entirely  the  fame  in  all  its  parts,  and  in- 
capable  of  being  divided  into  parts  of  a  various  nature 
They  moreover  affirm,  that  upon  that  account  it  is  immu¬ 
table  to  every  caufe,  and  at  the  fame  time  of  fo  penetrating 
a  nature,  as  to  be  able  to  diffblve  all  other  things  ;  and 


yet  itielf  remain  unchangable  :  And 


they 


are 


plainly 


agreed  in  thefe  things,  fo  likewife  in  this,  that  it  is  never  got 
pure  from  its  veins,  but  always  tainted  with  a  heterogeneous 
impurity ,  which,  originally  being  concreted  and  hence  grow¬ 
ing  up  with  it  in  a  furprifing  manner,  is  intimately  incorpo¬ 
rated  therewith.  They  regret  that  it  is  with  the  greatest 
labour  it  is  freed  of  that  impurity  ;  becaufe  in  the  primeval 
formation  of  the  feed  it  is  infinuared  and  alrooft  indifiolubly 
incorporated  with  its  v«cry  principles  cf  vegetation  5  and  this 

isnpu- 


\ 
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impurity  they  call’d  fulphur  ^  in  refped  of  wine n  alone 
they  difcover’d  quick-fiver  mutable  5  and  this  alone  they 
blame  as  what  hinders  its  fubtile  penetrating  quality  by  ob¬ 
truding  the  peculiar  edge  of  mercury  3  and  what  makes  it 
unite  with  adventitious  matter.  But  fh.ould  an  ingenious  and 
lucky  artift  by  lome  fee  ret  method  free  this  mercury  from 
all  its  congenial  impurity,  it  would  be  no  longer  change¬ 
able,  it  would  acquire  adegree  of  fubtility,  by  which  it  would 
pervade 
nature, 
furprifi.ro 

the  bafer  ones,  readily  attenuates  and  refolves  all  other  bo¬ 
dies,  and  turns  them  into  their  radical  moiftute  «  anct  tnus  it 
is  juftly  cried  up  as  the  chief  instrument  in  medical  and  che¬ 
mical  arcana’s.  The  adepts,  it  is  true,  tell  us,  that  it  re- 
fembles  fire,  which  remaining  unchangeable  itlelf,  changes 
every  thing  elfe  :  and  dividing’  and  uniting  every  other  thing, 
remains  itfeif  untouch’d  and  intirely  free. 

By  fuch  tempting  promiles  chemids  were  incited  to  find 
cut  a  method  of  freeing  mercury  from  this  impurity,  in  Older 
to  have  it  pure  and  fimple  :  And  the  wiled  of  them  thought 
it  was  to  be  burnt  out  by  fire  alone  $  becaufe  fire  is  the 
foie  purifier  of  metals :  Hence  arofe  the  diftillation  of  mer¬ 
cury  in  clean  ciofe  glaffes  5  and  this  lb  often  icpeateo,  nil 
the"  whole  was  turn’d  into  a  red,  fhining  powder.^  Buc 
urging  this  powder  with  the  ftrongeft  degree  of  tire  in 
clean  ^giaiTes,  they  again  recover  their  pridine  mercury  5 
which  ^they  miftakenly  took  for  purified,  fince  by  the  new 
adion  of  fire  it  differs  itfeif  to  be  again  reduced  into  a 
fimilar  red,  and  fhining  powder.  And  the  greated  mailers 
openly  deny  that  quick-filyer  duly  purified  and  defecated 
by  art,  can  ever  by  the  adion  of  fire  be  brought  into  a 
powder,  even  if  the  procefs  be  continued  to  eternity.  And 
here  perhaps  it  may  be  proper  to  perufe  what  has  been  laid 
‘Phil.T'ranf.  N°  430,  about  5  ui  diilillations  of  the  fame  mer¬ 
cury  in  glals  veflels.  ,  11 

But  it  is  fcarce  credible,  that  its  depuration  can  be  ob¬ 
tain’d  by  fuch  a  method  5  and  podibiy  there  was  another 
method  of  working  by  which  this  was  to  be  done  :  And 
the  chief  Mailers  in  the  art  do  plainly  enjoin  a  different  me¬ 
thod  :  For,  they  fay  that  this  depuration  is  procured,  while 
the  nucleus  of  the  mercury  is  detained  by  the  pu  re  ft  bodies, 
which  from  their  near  affnity  with  it,  dq  clofely  and  m difta- 

I  1  a 


all  other  things  $  would  not  mix  with  any  thing  in 
but  obftinately  retain  the  firideft  purity.  But  how 
is  its  nature  !  It  concods  crude  metals.,  perfects 
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lubly  unite  therewith:  But  gold  and  diver  are  pure,  fixed*; 
metals,  and  very  like  genuine  mercury,  either  if  we  regard 
their  origin  or  their  matter.  They  hold  that  it  hence  follows 
if  mercury  be  mixt  with  a  perfect  metal,  and  by  means  of 
fire  be  again  ft  pa  rated  therefrom  In  glafs  vefifels  clofe  ilopt, 
that  the  part  of  the  pure  metal  will  take  in  the  mercury,, 
s$nd  at  the  fame  time  feparate  the  impure  from  the  pure  | 
part :  The  Dr.  had  a  mind  to  try  what  truth  was  in  this 
afifertion,  by  fetting  about  a  laborious  procefs,  the  fuccefs  of 
which  was  as  follows. 

The  Dr.  had  at  the  bank  at  Amfierdam  two  ounces  and  f  off  I 
the  pureft  gold,  that  could  be  procured  by  Affayers  art  3  ha 
divided  it  into  fivelmall  m  a  fifes  that  weigh'd  {  an  ounce  each  : 
He  put  them  all  into  a  clean  glafs  retort,  and  poured,  25} 
ounces  of  pure  mercury  that  had  been  once  diffilled  be¬ 
fore  3  half  the  mercury  came  over  from  the  gold,  which  lay’ 
under  it  at  the  bottom  of  the  retort.  Having  thus  dnifhedi 
the  procefs,  there  came  over  13  ounces  of  mercury  into  thee 
receiver  :  At  the  bottom  of  the  veEel  the  gold  was  now  en¬ 
tirely  dififolv’d  in  the  mercury,  in  the  form  of  a  perfe<5f  white 
mixt,  call’d  an  amalgam  :  Whence  it  appears,  that  gold  is^ 
diffolv’d  by  the  heat  alone  of  boiling  mercury  5  and  this  feems 
to  be  the  bed:  method  of  mixing  thefe  two  together,  call’d! 
by  artifts  Amalgamating.  After  drying  well  the  quickfilverr 
that  came  over,  he  return’d  it  upon  the  remainder  in  the  re¬ 
tort  3  and  he  again  brought  over  by  the  fire  an  equal  quantity, 
of  mercury ,  which  after  drying  he  poured  afrefh  upon  the  re¬ 
mainder  :  And  this  he  repeated  50  times.  At  lafb  there  came 
over  pure  mercury  :  In  a  glafs  mortar  he  ground  with  a  glafs. 
peffle  the  black  amalgam  that  remain’d  at  the  bottom  of  the. 
retort,  and  the  water  he  poured  thereon  became  muddy,  he. 
wafh’d  it  with  pure  water,  which  again  became  muddy  up¬ 
on  grinding.  This  he  caufed  to  do  for  13  days,  when  the, 
water  was  no  longer  muddy,  but  the  amalgam  (hone  bright, 
and  the  water  remain’d  clear.  The  powder,  prepar’d  by 
grinding  and  wafhing,  which  was  of  a  dark  colour,  and  of 
a  horrid  metallic  tafte,  when  dried  well,  weigh’d  83  grains  5 
the  mercury  and  gold  weigh'd  26  ounces,  7  drachms  3  there’ 
were  leven  grains  loft  •  three  drachms  and  f  in  50  precedes  : 

1  his  happen’d  partly  by  the  mercury  evaporating,  and 
partly  by  its  adhering  to  the  filtring  paper,  by  which  it  was 

drjed  from  the  water,  into  which  it  was  receiv’d  in  diftilla- 
tion. 


He 
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He  again  treated  this  pure  amalgam  in  the  fame  manner 
other  50  times :  And  now  the  50th  time  there  came  over 
ure  mercury  t  At  the  bottom  of  the  vefilel  flu, re  remained 
dark  amalgam  5  which  after  triture  and  lotion  witn  water, 
in  the  manner  above  mentioned,  for  13  days  together,  yield¬ 
ed  1  drachm,  44  grains  of  a  clean,  dark,  dried  powder  s 
And  then  the  pure" amalgam,  together  with  the  mercury, 
weigh’d  26  ounces,  4  drachms  ;  By  thefe  50  operations  he 
loft  1  drachm,  16  grains. 

He  again  caus’d  diftil  for  50  times  in  the  fame  manner 
this  depurated  amalgam  ;  And  there  came  over  pure  mer¬ 
cury  3  and  at  the  bottom  of  the  retort  there  was  a  reddifh 
amalgam,  which  ground  and  wafhed  with  water  as  before, 
for  14  days,  yielded  1  drachm,  11  grains  of  a  dark  powder. 
He  added  the  mercury  that  came  over  to  the  pure  amalgam, 
which  together  weigh’d  2 6  ounces,  five  drachms  24  grains  ; 
But  while  he  was  pouring  off  the  amalgam,  there  ftuck  ionic 
of  it  to  the  bottom  of  the  retort  5  fo  that  he  could  not  com¬ 
pute  the  wafte.  j 

The  depurated  amalgam  again  treated  50  times  in  the 
fame  manner,  as  by  diftillation,  triture,  and  lotion  for  14 
days,  yielded  a  dark  powder,  that  weigh’d  one  drachm  and 
1  and  four  grains.  The  moft  fhining  amalgam,  mixt  with 
the  pure  mercury  that  came  over,  weigh’d  together  25  ounces, 
two'drachois,  4 6  grains  after  200  diftillaiions. 

He  urged  this  amalgam  50  times  as  before  5  and  after¬ 
wards  grinding  it  anew  with  water  for  16  days  togetner,  he 
got  two  drachms,  one  fcruple,  and  4  grains  of  a  dark  pow¬ 
der  5  the  bright  white  amalgam,  together  with  the  mercury, 
weigh’d  25  ounces,  one  drachm,  4 6  grains. 

Having  gone  through  this  laborious  procefs  he  obferv’d  that 
after  250  diftiilations  of  mercury  with  gold,  both  of  them 
yielded  one  ounce,  five  grains,  of  the  above  deicribed  pow¬ 
der  j  that  there  remained  25  ounces,  one  drachm,  4 6  grains 
of  gold  and  mercury  ,  and  that  there  was  loft,  in  the  man¬ 
ner  mentioned,  one  ounce,  two  drachms,  and  9  grains. 

The  attentive  confide  ration  of  theie  things  made  him  with 
joy  begin  to  fufpedi,  that  he  now  fiaw  toe  to  much  dell  reel 
method  of  purifying  mercury,  whofe  impurity  probably  lay 
concealed  in  that  powder,  which  he  sometimes  thought  to 
be  a  mere  fetid,  dirty  lulphur,  that  ftain’d  the  virgin  puri  ty 
of  quickfilver,  and  he  doubted  whether  now  he  did  not  fee 

it  pure,  after  having  undergone  the  action  oi  lire  and  water. 
r  ■  But 
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But  his  joy  was  check’d  upon  recolle£ling  how  often  his  over- 
hafty  hopes  had  vanifhed  into  fmoke  :  Amidft  thefe  doubts  he 
refolv’d  not  to  red,  till  he  was  certainly  affur’d  of  the  truth  ; 
he,  therefore,  caus’d  diftil  over  again  25  ounces,  1  drachm, 

4 6  grains  of  that  laft  and  pared  amalgam,  always  bringing 
over  half  of  the  mercury,  and  pouring  it  on  again  for  6 27  feve- 
ral  times  ;  and  he  ceafed  waffling  it  any  longer  with  water,  in 
order  to  fee  the  event.  By  this  procefs  the  matter  ufually  grew 
dark,  lb  as  at  length  to  be  almod  black :  Then  he  did  over  the 
glafs  in  which  it  flood  with  a  coating  that  could  bear  an  open 
fire  s  and  thus  he  urged  the  black  amalgam,  that  was  no  longer 
waffl’d,  with  fo  intenfe  a  fire,  as  that  in  3  hours  time  the  retort 
was  entirely  ignited  ;  and  there  came  over  20  ounces  of  the 
pureft  mercury  ;  and  afterwards  breaking  the  veffel  be  found  at 
the  bottom  2  ounces  and  {  of  the  brigheft  gold,  without  leaving 
any  dreg  at  all  behind. 

He  afterwards  took  7  drachms,  57  grains  of  the  powder  of 
250  diftillations  5  and  urged  it  with  a  very  intenfe,  open  fire  in 
a  retort  coated  over,  fo  as  to  ignite  for  tome  time  :  From  this 
powder  were  recovered  7  drachms,  45  grains  of  the  pureft 
mercury;  at  the  bottom  of  the  retort  remsrin’d,  as  he  found, 

6  grains  of  a  dark  powder. 

Upon  weighing  bydroftatically  the  quickfilver  urged  in  this 
manner  877  times,  he  found  it  to  pure  water,  as  13  and  j  to 
I  ;  fo  that  its  denfity  was  not  changed,  not  with  (landing  it  un¬ 
derwent  loch  a  variety  of  operations,  nor  was  it  freed  of  any  of 
its  lighter  parts.  As  the  Dr.  underflood  that  his  method  of 
finding  out  the  weights,  mention’d  Phil.  Tranf.  N°  430.  was 
fufpefted  not  to  be  (efficiently  accurate,  he  now  adds  what  fol¬ 
lows  from  what  was  laid  above. 

1.  Gold  diffolved  by  mercury,  by  repeated  co£lion  and  tri- 
ture,  changed  nothing  of  its  prifline  nature,  loll  nothing  of  its  , 
proper  weight,  and  acquir’d  nothing,  as  far  as  could  be  gather’d  1 
from  the  foregoing  experiments, 

2.  ■Quickfilver,  mixt  with  gold,  and  again  (e  pa  rated  from 
it  by  (ire,  has  part  of  it  turned  into  a  dark,  fubtile,  powder,  of 
a  horrid  metallic,  tafte,  and  of  a  quite  different  nature  from 
what  it  was  before  :  and  this  always  happens  till  877  times  ; 
yet  it  again  returns,  by  a  ilronger  degree  of  (ire  alone,  to  the 
fame  quickfilver  it  was  before,  with  every  quality  oblervable 
by  art. 

3.  Fire  therefore  and  gold  do  not  by  this  means  (e pa  rate 
from  quickfilver  different  parts,  as  fulphur,  dregs,  or  any  other 

thing  5 
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thing  *  but  only  change  it  in  outward  appearance,  which  is 
again  recoverable,  and  fo  entirely  the  lame,  that  its  proper 
weight  is  in  nowife  changed. 

4.  Quickfilver  and  gold  by  the  force  of  fire  do  immediately 
change  the  fiber  brightnefs  of  their  amalgam  into  a  dark  and  at 
length  a  black  colour  :  But  the  reftoring  the  filver  brightnefs  to 
the  mercury,  and  the  yellow  brightnefs  to  the  gold  by  a  flronger 
degree  of  fire  alone,  fhews  that  this  colour  does  not  infer  any 
corruption  or  real  change  in  the  nature  of  the  metals. 

5.  Yet  if  native  mercury  can  poffibly  be  depurated  by  gold 
and  fire,  according  to  the  opinion  of  the  ancients,  this  mud  be 
perform’d  by  fome  other  procefs. 

6.  T  he  hopes  of  fixing  mercury  with  gold  by  the  adlion  of 
fire  prove  all  abortive  :  Since  after  fo  much  labour  and  length 

v  of  time,  there  is  hot  even  a  beginning  towards  it  5  the  lad  di- 
ifillation  was  performed  as  eafily  as  the  firft. 

7.  Hence  we  have  no  confirmation  of  the  opinion,  that  fire 
can  concrete  to  metals  or  to  mercury  to  the  increafe  or  genera¬ 
tion  of  fomething  metallic  5  or  eo  the  fixt  liable  change  of  the 
metal  itielf. 

8.  Great  then  is  the  conflancy  and  fimplicity  of  quickfilver 
and  gold  !  If  gold  were  originally  quickfilver  5  is  it  not  then 
truly  faid,  that  mercury  either  entirely  evaporates  in  the  fire, 
or  remains  entirely  fixed  therein. 

9.  The  big  promifes  of  2  great  men  in  the  profefiion  about 
the  diffolving  of  gold  by  trifure,  either  with  or  without  water, 
.prove  all  vain  :  They  declin’d  the  troubldome  talk,  and  were 
•over  hafty  in  making  concluiion-s. 

There  remain’d  one  thing  worth  enquiry  ;  whether  mercury, 
diddl'd  fo  often  from  gold  by  the  force  of  fire,  had  not  depo¬ 
rted  that  property,  by  which  it  is  turned  by  di (filiation  into  the 
.powder,  call’d  precipitate  per  fe  ?  He,  therefore,  caus’d  diftil 
iif  a  clean  glafs  retort  thefe  20  ounces  of  quickfilver,  diftill’d 
877  times  from  gold,  and  that  with  fo  ft r on g  a  fire,  that  no 
mercury  at  all  remain’d  in  the  retort  after  each  diftillation,  a^d 
this  he  repeated  8  times.  At  the  bottom  of  the  retort  he  had 
12  grains  of  a  ruddy,  fiparkling,  ponderous,  mercurial  precipi¬ 
tate,  of  a  horrid  metallic  tafie.  The  .Dr.  therefore  was  aflur’d, 
that  even  this  quality  is  not  taken  from  the  mercury  by  this  la- 
•borious  procefs. 
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An  improvement  of  the  Diving  Bell ;  by  M.  Triewald.  Phi!. 

Tranl.  N  444-  P-  377- 


triewald  having  made  trials  with  the  diving  bell  and 
ajr  barrels  in  feveral  depths  on  the  coaft  of  tne  Baku, 
according  to  the  ingenious  improvement  of  Dr  Halley,  made 
In  1116  but  with  W  fmall  additions,  found  by  experience 
that  no  invention  built  upon  any  other  principles  than  thole  of! 
the  camP  an  a  uvinatoria ,  can  be  or  ule  in  any  contider^ble 
depths  •  or  that  the  diver  in  any  other  invention  whatever,  can 
be  a  ftngle  moment  lafe.  As  to  the  many  inconveniencies  that, 
attend  other  inventions,  he  only  mentions  that  of  a  water  a r- 
mour,  in  which  the  man  is  drowned  in  an  in  ft  apt,  wnen  inch  a 
machine  receives  the  leaft  leak:  Whereas  experience  has  shewn,, 
ihat  the  danger  is  not  fo  great  when  luch  an  accident  happens 
to  the  diving  bell  5  as  to  his  knowledge  it  did  once,  when  the 
diver  was  n  fathom  under  water,  and  a  pretty  large  hole  was 


ftruck  into  the  bell,  by  a  boult  of  the  wreck  he  wcia  upon  $ 
when  the  air  ru fil’d  out  of  the  fame  with  luch  violence  as  affo¬ 


rd  fil’d  the  beholders  by  the  excefttve  boiling  on  the  furtace  of 
the  water,  but  the  man  in  the  bell  clapp’d  his  hand  to  the  hole 
or  leak,  and  gave  a  fignal  to  be  haul’d  up;  which  was  done 
with  all  the  eafe  and  fafety,  as  if  no  fuch  accident  had  happen’d, 
the  water  having  only  rifen  about  half  a  foot  into  the  bcil  by 

O  ^ 

tjjjg  leak 

This  fame  man  had  a  worfe  accident  befal  him  at  another 
time,  by  the  bell’s  rufhing  down  at  once  about  a  fathom  or 
more,  by  the  carelefsnefs  of  thole  that  worked  it ;  the  blooo 
gu  filing  out  of  his  nofe  and  ears,  he  felt  an  intolerable  preffure 
on  his  whole  body  ;  which  fliews,  that  when  a  man  in  a  diving 
bell  is  flowly  and  gradually  let  down,  he  at  fuch  a  time  and  by 
degrees  refpiring  comprefs’d  air,  wbicn  by  the  lungs  is  forces 
info  the  blood,  cannot  feel  the  external  preffure  of  highly  com¬ 
prefs’d  air,  nor  of  the  water  reaching  fome  parts  of  his  body  ; 
a  conveniency  no  other  invention  can  afford,  vvhere  the  diver  is 
to  draw  his  breath  from  air  in  its  natural  ftate. 

M.  jTriewald  has  often  with  pleafure  obferv’d,  that  when 
he  has  caus’d  the  bell  to  flop,  at  5  fathom  depth,  ^and  the  diver 
taking  in  the  air  contain’d  in  an  air  barrel,  lower’d  down  a  fa¬ 
thom  deeper  than  the  bell,  without  opening  the  cock  for  dif- 
charging  the  hot  air  •  the  water  would,  by  the  accefs  of  the 
air  out  of  the  barrel,  be  entirely,  or  to  a  very  Imall  matter, 
expdl’d  out  of  the  bell  5  and  when  the  fame  was  again  lower’d 

down 
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lown  5  fathom  more,  the  lame  operation  with  another  air  barrel 
epeated,  and  the  bell  afterwards  haul’d  up,  it  was  no  final! 
natter  of  delight  to  obferve,  that  every  fathom  the  bell  came 
ap,  it  would  difcharge  itfelf  of  the  fuperfluous  air  in  a  large 
quantity,  which  came  up  from  the  bottom  of  the  bell,  in  bub¬ 
bles,  as  big  as  oftrich  eggs ;  and  thus  difcharge  of  air  con- 
inu’d,  til  the  equilibrium  of  the  air  in  the  bell,  and  preffure 
>f  the  water,  were  reftor’d,  and  till  the  bell  came  above  the 
furface  of  the  water. 

At  other  times  he  obferved,  when  no  air  was  by  the  way 
aken  into  the  bell,  but  the  fame  lower’d  down  the  common 
vay,  and  haul’d  up  again  after  forrie  time,  that  the  very  inftant 
vhen  the  bell  fhould  parr  with  the  lurface  of  the  water,  the 
trengthof  two  men  more  was  requir’d  at  the  capftan  at  that  time, 
hm  before  and  after  the  bell  hung  freely  in  the  air :  Frorri 
whence  he  prelumes  it  pi  only  appears,  that  the  air,  which  pal¬ 
es  thro’  the  lungs  of  a  living  creature*  lofes  its  elafticity  5  and 
hat  the  lungs  of  a  man  make  a  kind  of  a  vacuum  in  the  bell  - 
or  which  realbn  the  diver  feels  at  the  very  inftant,  when  the 
5tll  parts  with  the  water,  a  very  fmart  preffure  in  his  ears. 

Tho’  experience  has  thus  taught,  that  no  invention  is  more 
afe  and  uleful  than  the  campana  urinatoria,  with  the  ingenious 
improvements  of  Dn  Halley  $  yet  M.  2" 'riewald  has  likewife 
bund,  that  this  invention  is  not  to  be  made  ufe  of  without  cott- 
iderable  charge  $  it  requiring  a  large  veflfel,  and  number  of 
lands,  to  work  and  manage  fuch  a  large  diving  bell,  together 
,vith  the  air  barrels  and  their  refpeflive  weights  for  linkings 
That  the  expences  therefore  might  be  leften’d  5  and  that  the 
living  bellj  neverthelefs  might  anfwer  ail  the  intents  and  pur* 
poles  of  Dr.  Halley' s,  M.  TrieWald  has  made  the  following 
improvement  on  it. 

The  diving  bell  AB  (Fig.  2.  Plate  VIII.)  M.  ‘Triewald 
:au$H  to  be  made  of  copper,  and  he  reduced  the  fame  to  a  very 
.mall  compafs  in  regard  to  Dr,  Halley's ,  as  may  be  fee n  by  the 
[bale  under  the  draught  ;  by  which  means  it  is  eafily  managed  , 
by  2  hands :  Yet  he  prelumes  that  a  diver  may  live  in  the  fame 
For  as  long  a  time,  and  with  as  much  eafe,  at  a  very  confider- 
able  depth  of  water,  as  in  a  bell  of  twice  its  capacity  5  becaule 
that  tho*  a  man  in  a  large  bell  has  undoubtedly  more  air  than 
in  a  lefs  5  and  cohfequently,  fhould  be  able  to  fubfifl  a  great 
while  longeron  a  large  than  on  a  fmall  quanriry  of  air  j  yet 
(ince  his  head  is  generally  in  the  upper  part  of  the  bell,  where? 
:he  hot  air  takes  up  its  relidence,  he  receives  very  little  or  no 
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benefit  of  tbe  air  under  his  chin  or  bread:,  tho*  never  fo  fit  fdr 
refpiration  ;  which  air,  neverthelefs,  in  the  lower  parrs  of  the 
bell  will  remain  cool  a  long  time  after  he  has  been  in  the  bell, 
and  has  with  difficulty  drawn  his  breath  5  as  is  very  obvious 
to  any  one  who  has  been  in  a  German  Bagnio,  and  fuch  as  are 
uled  in  Sweden  ;  where  in  a  Angle  room  all  the  degrees  of  heat 
are  to  be  felt,  by  means  of  a  contrivance  like  Hairs  to  the  very 
top  of  the  cieling  :  A  man,  when  he  places  himielf  on  the  up- 
permoft  Hep,  will  feel  an  exceffive  heat  ;  lb  that  any  body  not 
very  much  us’d  to  it  cannot  endure  the  fame,  nor  draw  his 
breath,  but  faint  away  :  Whereas  on  the  firft,  lecond,  and  third 
Heps  from  the  floor,  the  heat  is  very  moderate  ;  nay,  fometimet 
the  air  near  the  floor  is  pretty  cool  5  when  at  the  fame  time  neat 
the  cieling  the  heat  is  intolerable. 

To  obviate  this  inconveniency  he  caus’d  a  fpiral  tube  of  cop¬ 
per,  b,cy  to  be  placed  dole  to  the  inlide  of  the  bell,  and  fixfc 
in  fuch  manner  that  the  fame  may  be  taken  out  and  cleans’d  at 
plealure,  and  with  eaie  ;  and  at  the  lame  time  not  encumber 
the  diver,  when  he  is  in  the  bell :  At  the  upper  end  of  this 
tube  by  a  flexible  leather  tube  is  join’d  2  foot  long,  at  the  end 
of  which  is  a  turned  ivory  mouth-piece,  which  the  diver  (as 
foon  as  he  perceives  the  air  to  grow  hot  in  the  top  of  the  bellj 
keeps  constantly  in  his  mouthy  which  may  be  done  by  means  of 
tne  flexible  tube  in  whatever  poflure  he  is  in,  as  Handin'?,  fit¬ 
ting,  bending  his  head,  &c.  and  all  the  while  he  draws  his 
bieath  thro  the  abovementioned  tube,  and  the  air  from  c  ;  byi 
which  contrivance  he  not  only  draws  continually  cool  and  frefli 
air  as  long  as  any  is  in  the  bell,  but  occa lions  at  the  fame  time 
a  circulation,  which  is  lb  neceflary  to  the  very  being  of  air  (ef- 
pecially  in  a  comprels  d  Hate)  and  its  preservation  for  the  ule  of 
animals ;  a  thing  he^ has  found  of  great  confequence  5  and  lb 
much  the  more  neceflaiy,  as  any  body  who  has  been  in  a  diving 
bell  for  a  long  time,  without  any  new  fupplies  of  air,  and  has' 
been  reduced  to  the  laH  extremity  of  breathing  m  the  lame,  will1 
agree  that  when  at  fuch  a  time  the  bell  begins  to  be  haul’d  up; 
an  d  by  that  means  the  comprefled  air  is  allow’d  to  expand  and 
J5  put  into  motion  never  fo  little,  the  man  receives  a  new  life,, 
as  it  were,  and  incredible  comfort  and  eafe. 

Again,  when  in  coalpits,  levels  are  drove  in  the  coal  or  thro’ 
dykes,  the  air  of  the  level  or  adits  growing  hot  by  the  breath 
and  iweat  of  the  hewers  and  workmen  for  the  want  of  a  circu¬ 
lation  of  the  air;  M,cTriewald  has  found  it  to  be  an  excellent 
remedy,  to  place,,  along  the  fide  of  the  drift  or  adit,,  a  1  quire 

woo  den; 
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1  wooden  box,  open  at  both  ends,  laid  from  the  place  where  the 
air  is  cool  and  good,  and  reaching,  by  joining  one  box  dole  to 
another,  as  far  as  where  the  work  is  carried  on.  And  thus  by 
this  fimple  contrivance,  a  circulation  of  air  is  obtain’d,  and 
fometimes  to  that  degree,  that  when  a  candle  is  held  at  the  end 
of  the  box,  where  the  cool  air  enters,  the  flame  is  driven  out  by 
i  the  current  of  cold  air  entering  and  circulating  thro’  the  box. 

By  this  experiment  he  is  apt  to  think,  that  tho’  the  diver 
j  fhould  not  keep  the  end  of  the  flexible  tube  in  his  mouth, 
which  he  may  do  with  all  the  eafe  in  the  world,  yet  that  the 
air  would  circulate  thro’  the  copper  tube,  and  he  receive  no 
fmall  benefit  by  it :  DDDD  are  the  weights  for  finking  the 
bell,  contriv’d  in  fuch  manner  as  with  great  eale  to  be  hook’d  on 
the  fame  hanging  on  the  cable.  The  iron  plate  E,  fixt  to  the 
chains  F  F  F,  lerves  the  diver  to  (land  upon,  when  he  is  at 
work. 

The  bell  is  very  well  tinn’d  on  the  infide  ;  and  as  in  all  ri¬ 
vers,  and  thecoafts  of  the  'Baltic ,  the  water  is  exceeding  clear 
and  limpid  5  becaule  there  is  no  ebb  and  flood,  M.  "Triewald 
has  placed  3  ftrong  convex  lens's  GGG:  By  thefe  means  the 
diver  can  not  only  iee  what  is  under  him,  but  likewile  on  all 
fides  at  a  good  diftance. 

Thefe  glades  have  ftrong  copper  lids,  HFIHH,  like  (huff 
boxes  ^  which  lids  are  Ihut,  when  there  is  no  occafion  to  difco- 
ver  any  obje&s  in  the  bottom  of  the  lea,  and  ierve  to  prelerve 
the  glades  from  being  broken. 

^  Defcription  of  the  Moole  deer  of  New  England,  and  a 
fort  of  Stag  Virginia;  together  with  Jome  Remarks 
on  Mr,  Ra>’s  (Defcription  of  the  flying  Squirrel  of  Ame¬ 
rica  ;  by  Mr.  Samuel  Dale.  Phil.  Tranf.  N°  444,  p.  384. 

THE  moofe-deer  has  been  mention’d  by  feveral  authors  ; 

but  their  accounts  have  generally  been  fo  very  imperfect 
that  little  fatisfa&ion  hath  thereby  been  given  to  the  curious  en¬ 
quirers  into  natural  hiftory.  The  firit  mention  that  Mr.  jDale 
finds  made  of  this  animal  is  by  Mr.  JoJJelyn ,  in  a  little  traft, 
call’d  New  England's  rarities ;  where  p.  19*  he  writes,  1  that 
*  it  is  a  goodly  creature,  fome  of  which  being  iz  foot  high, 
*  their  horns  exceeding  fair,  with  broad  palms;  fome  being 
S  2  fathoms  from  the  top  of  one  horn  to  $he  other.’  Much  m 
the  lame  purpoie  is  the  account  he  gives  of  this  animal  in  ano¬ 
ther  book  of  his,  called  2  voyages  to  New  England ,  where 
p.  88  he  fays,  4  that  the  raoofc  or  elke  is  a  creature,  or  rather  a 
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‘  monfler  of  fuperfluity,  when  full  grown,  being  many  times 
?  bigger  than  an  Englijb  ox.*  What  'Neal ,  in  his  Hiftory  of 
New  England  V«l.  II  p.  573>  hath  of  this  animal,  call’d  by 
him  the  mofa  is  copied  from  the  aforefaid  JoJJelyn.  The  be  ft 
and  fullett  account  of  this  animal  was  lent  by  Mr .  2)udley  y 
and  publilh’d  'Phil.  Tranf.  N°  368.  p.  165,  where  he  makes 
them  to  be  of  2  forts,  viz.  the  common  light  grey  moole,  call’d 
by  the  Jndians ,  Wampoofe  5  and  the  large  or  black  moofe.  As 
to  the  grey  moole,  Mr PjDale  takes  it  to  be  no  other  than  thatt 
Mr  .John  Cl  ay  ton  >  in  his  account  of  the  Virginia  quadrupeds, 
publilh’d  in  Phil.  PranJ .  N°  210.  p  122,  calls  the  elke  5, 
which  in  the  Memoirs  for  a  Natural  Hiftory  of  animals ,  pub- 
lilh’d  at  Paris  and  englilh’d  by  Mr.  Pitfield ,  p.  167,  is  call’d 
by  the  name  of  the  flag  of  Canada ,  of  wlrch  Mr.  Dale  bas^ 
feen  a  lingle  horn,  lent  by  Mr.  Mark  Catesby  from  Virginia , 
by  the  name  of  an  elke’s  horn,  and  was  in  all  refpe&s  like: 
fhofe  of  our  red  deer  or  Hags,  only  larger,  weighing  about: 
12  pounds  averdupois  3  and  from  the  burr  to  the  tip  mealur’d  ; 
by  a  dring  about  6  foot  high.  Mr.  Dudley  writes  that  his  grey 
moole  is  liked  the  ordinary  deer  3  that  they  fpring  like  them, 
and  herd  together  lometimcs  to  the  number  of  30  in  a  company : ; 
But  whether  he  means  the  red,  the  Virginian ,  or  the  fallow 
deer,  is  uncertain,  he  having  faid  nothing  of  their  hours, 
which  was  neceffary  to  diftinguifh  them.  The  black  moole  is 
accounted  by  all,  that  have  hitherto  writ  of  it,  a  very  large 
creature.  The  above -mention’d  Mr.  Joffelyn  makes  it  many 
times  bigger  than  an  ox  5  and  Mr.  ^Dudley  writes,  that  the  hun¬ 
ters  have  found  a  buck  or  ftag-moofe  14  ipans  high  from  the 
withers  3  which  at  9  inches  to  the  fpan,  is  10  foot  and  f  3  and 
that  a  doe  or  hind  of  the  fourth  year,  kill’d  by  a  Gentleman 
near  Bofton ,  wanted  but  one  inch  of  7  foot  in  height.  The 
flag,  buck,  or  male  of  this  kind  hath  a  palmed  horn,  not  like 
that  of  our  common  or  fallow  deer,  but  the  palm  is  much 
longer,  and  more  like  that  of  the  German  elke  3  from  which 
at  differs,  in  that  the  moole  hath  a  brahehed  brow  antler  be¬ 
tween  the  burr  and  the  palm,  which  the  German  elke  hath 
pot  _ 

Fig.  3.  Plate  VIII.  reprefen's  the  head,  or  rather  the  attire 
fas  it  is  called  in  heraldry)  of  a  black  moofe-deer,  which  was 

fent  Mr.  PJale  fix  m  New  England  3  the  dimeniions  of  which 
are,  as  follows  ;  "  v' 
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The  horn  of  this  New- England  bUck  moofe  agrees  not 
in  figure  with  either  of  thofe  mentioned  in  cPhiL  : Jranf, \ 
N°  227.  p.  489.  and  N°  594.  p.  123,  found  foftil  in  Ireland j 
the  laft  of  which  Mr.  Kelley  writes,  that  for  want  of  ano¬ 
ther  name,  they  call’d  them  elks-horns.  Mr.  Dale  fufpe£ls 
that  thofe  horns  Mr.  Ray  mentions  in  his  Synopfis  methodica 
animalium  quadruped .  to  have  feen  with  Mr.  Holneyy  an 
apothecary  at  Lewis  in  Sujjex,  as  alfo  in  divers  Mufeumsy 
were  not  the  horns  of  this  black  or  American  moofe,  but  of 
the  German  elke  3  becaufe  that  inquifitive  gentleman  rakes 
no  notice  of  any  brow  antlers  they  had,  which  Mr.  Dale  thinks 
was  too  notorious  to  have  efcaped  his  oblervation  had  there 
been  any  fuch. 

As  to  the  number  of  young  ones,  or  calves,  which  the 
moofe  brings  forth  at  a  time,  authors  varv  :  For,  Mr.  Dud¬ 
ley  faith,  that  they  bring  forth  but  two  :  But  JoJJelyn  in  his 
two  Voyages ,  p.  89  ;  and  from  him  Neal,  that  they  bring 
forth  three  3  and  that  they  do  not  go  fo  long  pregnant,  as  our 
hinds,  by  two  months.  Whatthefe  two  laft  mentioned  au¬ 
thors  write  as  to  their  calling  their  calves  a  mile  diftant  frort^ 
each  other,  doth  not  feem  probable  ;  nor  does  Mr.  Dale 
find,  that  Neal,  in  his  defcription  of  this  creature,  makes 
any  mention  of  their  having  a  long  tail,  tho*  charged  fo  by 
Mr.  Dudley ,  who  hkewile  omits  the  brow-antlers  in  his  de- 
lcription  of  their  horns. 

There  is  another  beaft  of  the  deer  kind,  which  though 
very  common  in  Virginia,  and  undoubtedly,  in  other  of  the; 
northern  provinces  of  America,  yet  fo  far  as  Mr.  Dale  knows 
is  not  defcribed  by  any  author.  Mr.  YJeverly  in  his  pre - 
fent  ftate  of  Virginia  mentions  both  elke  and  deer  in  that 
country,  but  doth  nor  deferibe  either. 

But  by  what  Mr.  Dale  receiv’d  from  Mr.  Cateshy,  the  fir  ft 
fhould  be  the  Canada  ftag,  and  the  other,  the  deer  here 
mentioned.  Mr.  Clayton  hkewife  mentions,  the  elke,  which 
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he  faith  are  beyond  the  inhabited  parts,  aud  are  the  fame 
with  Mr  .  Severity's  $  as  alfo  the  deer  of  which  he  faith  thero- 
are  abundance,  yet  he  doth  not  defcribe  them,  but  calls  them 
red  deer,  though  they  are  not  the  fame  with  what  we  here 
call  by  that  name,  but  of  thofe  that  follow. 

Thar  which  Mr.  2) ale  takes  for  the  undefcribed  deer,  is 
of  the  dag-kind,  having  round  horns  like  them,  not  fpread- 
ing  out  as  in  the  dag  or  red  deer,  but  meeting  nearer  to¬ 
gether  at  their  tips,  and  bending  forwards  over  the  face  of 
the  animal  y  the  Brow-antlers  are  not  crooked,  Handing  for¬ 
wards,  bur  ftreight  and  upright,  as  reprefented  Pig  4.  the 
dunenfions  of  which  are  as  follows. 

a  b  n  inches 
a  cb  20 
a  d  1 2  i 
d  f  12  t 
d  e  1  r 
g  h  2  4 

The  skin  of  this  deer  is  of  a  fand  colour,  with  fome  black 
hairs  intermix’d,  and  while  young  fpotted  all  over  with  white 
ipots,  like  lome  forts  of  fallow  deer  ;  being  likewiie  about 
their  fize  when  full  grown.  The  tDama  V irginiana  Rail 
Synop.  Animal,  quadruped,  p.  8tf.  which  was  formerly  in  St, 
'James's- Parky  leems  to  be  different  from  this  ;  if  Mr.  Wil¬ 
loughby  was  not  led  into  a  miftake  in  taking  it  to  be  of  the 
palmare  kind,  by  only  feeing  it  when  the  horns  were  fhed  : 
Perhaps  this  laH  of  Mr.  Ray  may  be  the  mauroufe  of  Jof- 
felyn's  Voyages ,  p.  91.  which  he  fays  is  like  the  moofe,  on¬ 
ly  his  horns  are  but  fmall,  and  the  creature  about  the  iize 
of  a  flag  5  but  bis  defcription  is  too  ihort  to  be  iatisfac- 
tory. 

There  are  other  forts  of  deer  mentioned  by  Mr.  JoJfelyn 
in  his  lad:  quoted  book,  p.  87.  as  natives  of  that  country, 
as  the  buck,  Hag  and  rain-deer  :  But  whether  they  are  the 
fame  with  thofe  call’d  by  the  fame  names  in  Buropey  Mr. 
tPale  cannot  determine  ;  the  defcriptions  of  them  being 
omitted.  Mr.  Joffclyn  likewiie  mentions  as  another  lort 
of  American  deer,  an  animal  call’d  a  maccari,  caribbo,  or  po- 
hano  :  But  by  the  account  he  gives,  it  feems  to  be  afi&iqnj 
no  fucn  animal  being,  Mr,  JJals  thinks,  in  rcrura  natura 
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Mr  .Ray  in  his  Synop.  quad,  p.215,  rather  refers  the 
Sciurus  Jmerioanus  volans  to  the  moufe  than  to  the  iquirrel 
kind,  becaufe  their  tails  are  broad  aud  plain,  and  not  turn'd 
over  their  backs  when  they  fit ;  which  millake  may,  probably, 
artfe  from  only  feeing  the  skin  of  one  dead,  when  the  hair 
of  their  tails  had  been  eaten  off  by  mites  :  For,  in  one  Mr. 
Dale  faw  alive,  which  was  brought  over  from  Virginia ,  the 
tail  was  hairy,  as  in  others  of  the  iquirrel  kind,  tho’  rather 
thinner  $  and  it  turned  over  the  back  as  in  other  fquirrels. 

Dr.  Mortimer  obferves,  that  the  fame  fpecies  of  Hying 
fquirrels  hath  been  found  in  ‘ Poland  $  a  defcription  of  which 
together  with  an  accurate  Pig.  is  given  by  M.  Klein ,  Phil, 
tranf.  N°  427. 

And  that  as  to  the  large  horns  found  fofftle  in  Ireland  5 
he  has  taken  particular  notice  (in  feveral  he  law)  belides 
the  main  horns  being  palmated,  that  the  brow-antlers 
are  fo  iikewife  5  a  c ire um fiance  peculiar  to  the  rain-deer 
fpecies,  being  of  great  fervice  to  them  in  removing  the 
fnow,  in  order  to  get  at  the  grafs  or  mofs  underneath,  which 
is  their  chief  lubfiltence  in  Lapland. 

An  Attempt  to  explain  the  ‘Phenomenon  of  the  Horizontal 

Moon  appearing  bigger  than  when  elevated  feveral  Degrees 

above  the  Horizon,  [upper ted  by  an  Experiment  5  hy  Dr. 

Deiaguiiers.  Phil.  Trank  N°  444.  p.  390. 

f  |  A  H  I  S  apparent  incredfe  of  the  moon’s  diameter 
A  (which  a  telefcope  with  a  micrometer  fhews  to  be 
only  apparent)  is  owing  to  the  following  early  prejudice  we 
have  imbibed  from  children. 

When  we  look  at  the  sky  towards  the  zenith,  we  imagine 
it  to  be  much  nearer  to  us,  than  when  we  look  at  it  towards 
the  horizon  :  So  that  it  does  nor  appear  fpherical}  according 
to  the  vertical  fedtion  PI  F  G  FI  1  [Fig.  5.  Plate  Vd II]  but 
elliptical,  according  to  the  lediion  e  F  g  h  i.  The  sky  thus 
feen  ftrikes  the  eye  in  the  fame  manner  as  the  long  arch’d 
roof  of  the  llle  of  a  cathedral  church,  or  the  cielins  of  a 

O 

long  room. 

This  being  premis’d  :  Let  us  confider  the  eye  at  C  (Fig.  5,) 
upon  the  fur  face  of  the  earth  ;  and  imagine  C  at  the  furface 
to  coincide  with  K  at  the  centre  $  to  avoid  raking  into  con- 
fideration  that  the  moon  is  really  farther  from  the  eye  when 
in  the  horizon,  than  when  it  is  fome  degrees  high.  Now 
when  the  moon  is  at  G,  we  confider  it  as  at  g,  not  much 

farther 
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farther  than  G  :  But  when  it  is  at  H,  we  imagine  it  to  be 
at  almoft  as  far  again.  While,  therefore,  it  fubtends  the 
fame  angle  nearly  as  it  did  before,  we  imagine  it  to  be  lb 
much  bigger,  as  the  diftance  feems  to  us  to  be  increas’d. 

To  il lull: rate  this,  the  Dr.  contriv'd  the  following  experi¬ 
ment  ; 

He  took  two  candles  A  B,  CD,  (Fig-  <J*)  of  equal  height 
and  bignefs  ;  and  having  placed  A  B  at  the  diftance  of  fix  or 
eight  foot  from  the  eye,  he  placed  C  D  at  double  that  di¬ 
ftance  5  then  caufing  any  unprejudiced  perfon  to  look  at  the 
candles,  and  asking  which  was  the  biggeft.  The  fpedlator  an- 
fwer’d,  they  were  both  of  a  bignefs  $  and  that  they  appear’d 
io,  becauie  he  allow’d  for  the  greater  diftance  of  C  D  5  and 
this  li  ke  wife  appeared  to  him  when  he  look’d  through  a 
fmall  hole.  Then  defiring  the  fpe&ator  to  Ihut  his  eyes  for 
a  little,  the  Dr.  took  away  the  candle  C  D,  and  placed  the 
candle  E  F  clofe  by  the  candle  A  B  5  and  tho’  it  was  as  ftiort 
again  as  the  others,  and  as  fmall  again  in  diameter,  the 
fpe£lator,  when  he  opened  his  eyes,  thought  he  faw  the 
fame  candles  as  before.  Whence  it 'is  to  be  concluded,  that 
when  an  obje<ft  is  thonght  to  be  twice  as  far  from  the  eye  as 
before,  we  think  it  to  be  twice  as  big,  though  it  fubtends  but 

the  fame  angle. - -  And  this  is  the  cafe  of  the  moon,  which 

appears  to  us  as  big  again,  when  we  fuppofe  it  as  far  again, 
though  it  iubtends  but  the  fame  angle. 

The  difference  of  diftance  of  the  moon  in  perig^o  and 
apogreo,  will  account  for  the  different  bignefs  of  the  hori¬ 
zontal  moon  at  different  times,  adding  likewife  the  confi- 
deration  of  the  faintnefs,  which  vapours  fometimes  throw 
on  the  appearance. 

An  Explication  of  the  preceding  Experiment  to  account  for 
the  appearance  of  the  horizontal  Moon  5  by  the  fame . 
Phil.  Tranf.  N°  444.  p.  392. 

DR.  Defaguliers  made  an  experiment  with  three  ivory 
balls  tor  confirmation  of  what  he  had  advanced  3 
namely,  that  the  deception  arifes  from  our  judging  the  hori¬ 
zontal  moon  to  be  much  farther  than  it  is,  which  is  as  fol¬ 
lows  : 

1.  Two  equal  ivory  balls  (Fig.  7.  Plate  VIII.)  were  fet 
one  beyond  the  other  in  reipeft  of  the  eye  at  E;  namely 
A  B  at  20  foot  diftance  from  the  eye,  and  C  D  at  40. 

>  2  •  It 
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a,  It  is  certain  by  the  rules  of  optics,  that  the  eye  at  E 
)r  F  fhall  fee  the  ball  C  D  under  an  angle,  but  half  as  big 
is  it  fees  the  ball  A  B  5  that  is,  that  the  ball  G  D  rnuft  ap- 
oear  no  bigger  than  the  ball  op  placed  by  the  fide  ol 
A  B. 

2.  But  when  looking  at  the  two  balls  with  the  naked  eye 
n  an  open  room,  we  confider  that  C  D  is  as  far  again  from 
:he  eye  as  A  B,  we  judge  it  to  be  as  big  as  A  B,  (as 
it  really  is)  notwithftanding  it  fubtends  an  ahgle  but  of  halt 
:he  bignefs. 

4.  Now  if  unknown  to  the  fpeflator,  or  while  he  turns 
his  back,  the  ball  G  D  be  taken  away,  and  another  ball  op 
)f  half  the  diameter  be  placed  in  the  fame  line,  but  as  near 
igain,  at  the  fide  of  A  B,  the  fpeftator  thinking  this  laft 
ball  to  be  at  the  place  of  CD,  mull  judge  it  to  be  as 
is  C  D  5  becaufe  it  fubtends  the  very  latne  angle  as  C  D  did 

before.  . 

It  therefore  follows,  that  if  a  ball  be  imagined  to  be  as 
far  again  as  it  really  is,  we  make  fuch  an  allowance  for  that 
imagined  diltance,  that-  we  judge  it  to  be  as  big  again  as  it 
is,  notwithftanding  that  the  angle,  under  which  we  fee  it,  is 
no  greater  than  when  we  look  at  it  knowing  its  real  di¬ 
stance. 

For  this  reafon  the  moon  looks  bigger  in  the  horizon,  and 
near  it,  than  at  a  confiderable  height,  or  at  the  zenith  ; 
becaule  it  being  a  common  prejudice  to  imagine  that  part  of 
the  sky  much  nearer  to  us  which  is  at  the  zenith,  than  that 
part  towards  the  horizon  :  When  we  fee  the  moon  at  the  ho¬ 
rizon,  we  fuppofe  it  much  farther  5  therefore,  as  it  fubtends 
the  fame  angle,  or  nearly  the  fame,  as  when  at  the  zenith, 
we  imagine  it  lb  much  bigger,  as  we  fuppofe  its  diftance 

greater.  _  _  .  . 

The  reafon  why  this  experiment  is  hard  to  make  is,  be- 

caufe  the  light  from  the  ball  0  p  is  too  ftrongly  refie&ed  on 
account  of  its  nearnefs:  But  if  we  cou»d  give  it  fb  little 
light  as  to  look  no  brighter  than  the  ball  G  D  it  would  deceive 
every  body.  The  Dr.  made  the  experiment  fb  as  to  deceive 
fuch  as  were  not  very  long-fighted  :  But  he  owns  he  found  it 
very  hard  to  deceive  thole  who  fee  at  a  great  diftance  ,  tho 
they  would  all  be  deceiv’d,  if  the  diftances  w ere  of  300  or 
<jc o  foot.  in  the  cale  of  the  moon,  the  deception  is 

help'd  5  becaule  the  vapours,  through  which  we  fee  it  when 
low,  take  away  of  its  brightnefs  3  and  therefore  have  the 

Vql,  X.  7  LI  fame 
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fam6  effeft  as  would,  or  does  happen  in  the  experiment, 
when  the  light  of  the  ball  op  ftrikes  the  eye  no  ftronger  than 
the  light  of  the  ball  C  D# 

Some  Obfervations  on  a  Man  and  Woman  bit  by  Vipers  $  by 
fZ)r>  Atwell.  Phil.  Tranf,  N°  444.  p.  394* 

July  5,  1734.  'TpHE  fame  man,  who  had  been  bit  for- 

JL  merly  by  a  viper  in  the  prefence  of  fe~ 
veral  members  of  the  Royal  Society ,  was  again  bit  in  the  pre¬ 
fence  of  fe veral  others  befides  Dr .  Atwell  >  in  the  publick  hall 
of  Exeter  College  at  Oxford .  He  receiv’d  two  punflures  inn 
the  wrift,  a  little  above  the  thumb  5  the  blood  ififued,  and 
more  venom  lay  upon  the  orifices  than  could  be  immedi¬ 
ately  imbibed.  He  complained  in  about  half  an  hour’s  time, 
that  the  poifon  was  got  up  to  his  Ihoulder,  and  was  enter¬ 
ing  his  body.  But  notwithftanding  this,  he  was  not  fufFered4 
to  apply  his  remedy  ( fallad  oil )  till  one  hour  and  10  mi¬ 
nutes  after  he  was  bitten  5  by  which  time  he  began  to  be: 
flofhed  and  in  a  fweat,  his  hand  fwoln  and  difcoloured. 

Upon  an  application  of  his  medicine,  he  found  fome 
iabatement  of  his  pain  5  but  the  fwelling  appear’d  more  vi- 
fible,  and  fptead  itlclf  farther  into  his  arm.  In  about  a  quar* 
ter  of  an  hour  the  man  funk  under  the  table,  and  com¬ 
plain’d  of  violent  pain  in  his  back  and  bowels,  nor  could  he 
bear  to  be  mov’d.  At  laft,  his  pulfe  failing,  his  jaw  being; 
fallen,  his  countenance  changed,  and  eyes  fixt,  he  was 
flretch’d  upon  the  table,  and  the  medicine  applied  to  his? 
belly,  and  ftomach.  Soon  after  which,  recovering  a  little,  he 
began  to  vomit,  and  he  brought  up  more  than  a  quart  of 
phlegm  and  bile.  In  this  condition  he  lay  for  more  than  an 
hour,  and  then  was  removed  into  the  Doctor’s  lodgings  5  where 
he  was  feiz’d  again  with  a  fit  of  vomiting,  and  likewife  pur¬ 
ging,  and  continued  fo  till  midnighr.  The  Doctor  kept  him 
in  his  houfe  upwards  of  an  hour  in  hopes  of  his  growing 
better  $  but  his  diforder  Hill  continuing,  and  he  being  too 
weak  and  feeble  even  to  (land,  the  Do&or  fent  him  home 
in  a  chair  to  his  own  lodgings,  where  he  was  put  into  bed, 
and  after  midnight  fell  alleep,  and  waked  next  morning  per- 
feftly  we]],. only  that  his  arm  was  (till  fwoln,  and  the  fiefh. 
pitted,  as  if  it  had  been  dropfical.  His  arm  was  bound  up 
in  papers  dipt  in  his  own  medicine  (fallad-oil)  and  this  was 

all,  as  far  as  the  Doctor  could  oblerve  or  learn,  that  was  ap¬ 
plied  to  ita 
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The  fame  day  two  young  chickens  were  bit  ^  one  died  in 
two  hours,  and  the  other  in  four  hours  time.  A  third  was 
bit  three  times  $  and  then  had  the  medicine  applied  5  but  it 
died  at  the  end  of  10  hours.  The  flefh  of  this  laft  was 
grown  very  black,  and  there  was  much  extravafated  lymph 
between  it  and  the  skin,  which  flunk  intolerably  :  But  the 
Doftor  could  not  perceive,  that  the  vifcera  were  at  all  dif- 
colour’d. 

July  4.  Another  fowl,  half  grown,  was  bit  in  two  places, 
and  the  medicine  was  applied  $  in  half  an  hour  after,  the 
fowl  eat  and  leem’d  much  recover’d,  but  was  dead  in  14 
hours  time.  , 

July  6.  Two  half  grown  cocks  were  bit ;  the  hru  was  bit 
but  once,  yet  violently,  and  turned  black  immediately.  It 
had  the  medicine  applied,  eat  afterwards,  and  ieem’d  pretty 
well ;  yet  died  in  *o  hours.  The  other  was  bit  two  or  three 
times,  but  hardly  wounded,  and  not  half  fo  much  difcolour’d 
as  the  former :  The  wound  was  bath’d  with  viper-oil,  but 
the  fowl  died  in  a  little  more  than  two  hours, 

July  8.  T wo  young  pigeons  were  bit,  the  one  had  viper-oil 
applied  immediately,  but  it  licken’d  and  died  in  four  hours: 
The  other  had  oil-olive  applied,  and :  recover’d  perfe&ly  : 
the  flefh  beginning  to  return  to  its  natural  colour  in  about 
an  hour’s  time. 

July  17.  The  woman  was  bitin  the  publick  hall  of  Bra- 
zennofe -College,  in  the  prefence  of  Dr.  Brampton ,  Dr.  Frewen , 
and  feveral  other  phyficians.  It  had  been  fufpe&ed,  that 
they  play’d  fome  tricks  with  their  vipers,  and  made  them 
fpend  their  rage  and  venom  beforehand  :  To  obviate  which 
a  phyfician  of  the  company  had  provided  ibme  frefh  vipers, 
which  he  had  caught  himfelf  a  day  or  two  before,  and  kept 
in  his  own  cuftody  till  that  time.  The  woman  was  bit  twice 
by  one  of  thefe,  and  receiv’d  three  wounds  $  one  in  the 
thumb,  and  two  in  the  fore  finger  :  Her  hand  was  foon  fwoln 
and  fpotted,  and  herjfinger  turn  d  black.  After  23  minutes 
fhe  applied  the  medicine  to  her  hand,  but  no  farther  than  the 
fwelling  went,  by  which  I>r.  Jtwell  fufpeSs  the  following 
illnels  was  in  fome  meafure  occafion  d.  She  walk’d  home 
very  well  in  appearance.  But  in  about  three  hours  after  the 
bite  was  receiv’d,  fhe  grew  very  fick  and  was  in  great  pain  rA 
and  was  feiz’d  with  vomiting,  purging,  fainting  fits,  which 
continued  upon  her  all  night  *  infomuch  that  the  people 
of  the  houfe  defp^ir’d  of  her  life  :  Nor  had  (lie  any  fleep 

&  |  4  tii| 
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till  noon  the  day  following.  The  Dr.  faw  her  about  6  that 
evening,  when  /he  awaked,  he  found  her  very  well  in  fpirits, 
but  complaining  of  mod  acute  pains  in  her  finger.  Her  arm, 
fhoulder,  back,  and  bread,  on  that  fide,  were  much  fwoln  and 
inflamed  :  All  thole  parts  thus  afFe&ed  were  bound  up  in  pa¬ 
pers  foak’d  in  the  medicine.  After  this  there  appear’d  upon  her 
finger  2  large  bladders,  full  of  a  black  corrupt  matter  j  and 
this  not  only  upon  the  wound,  but  one  of  them  was  upon  a  part 
of  the  finger  diftant  from  it.  She  could  not  be  perluaded  to 
open  them,  which  the  Dr.  believes  would  have  eas’d  her  very} 
much. 

July  20.  the  fwelling  was  confiderably  abated,  and  almoft] 
reduced  entirely  into  her  hand,  which  began  to  pit :  But  fhee 
complained  dill  of  her  finger  ;  and  could  hardly  endure  to  have 
it  drefs’d  with  frefh  papers.  She  continu’d  in  bed  till  the  2  2d„ 
for  the  fake^  of  keeping  her  hand  in  a  more  eafy  podure  5  andi 
then  die  came  abroad. 

The  fame  day  that  the  woman  was  bit,  they  caus’d  a  fowl  to: 
be  bit  $  but  the  wound  was  not  deep,  and  little  more  than  as 
fcratch.  Nothing  was  applied  to  it,  and  it  died  in  24  hours; 

A  large  puppy  was  bit  the  fame  day  3  times  in  the  head,  had! 
the  medicine  applied,  but  it  died  in  about  an  hour. 

As  it  was  known  that  the  man  and  woman  kept  themfelves 
fading  on  thofe  days  when  the  experiment  was  to  fee  tried  upon* 
them:  This  occafion’d  a  fufpicion  that  they  might  take  fome. 
antidote  to  prepare  their  bodies  5  for  which  realon  Dr.  At  •well  ‘ 
order’d  the  man  to  bring  him  fome  vipers  after  dinner,  under 
pretence  of  making  fome  farther  experiments  on  dogs  $  provid¬ 
ing  at  the  fame  time  fome  frefh  vipers  without  his  knowledge, 
and  then  the  Dr.  propos’d  to  him  to  be  bit  by  one  of  them,  and 
apply  his  medicine  immediately.  His  hand  was  belmear’d  with 
the  medicine  in  applying  it  to  a  young  dog,  on  which  the  expe- 
riment  was  juft  made.  Two  vipers  were  tried  on  the  man,  but 
neither  would  bite  him:  Qne  of  them  attempted  it  leveral 
times,  and  Ipilt  his  venom,  but  always  caught  back  his  head 
again,  as  if  there  had  been  iomething  offend  ve  in  the  hand. 
Upon  this,  iuipe£ling  that  the  fmell  of  the  medicine  might  oc- 
canon  it,  he  was  made  wafh  his  hand,  after  which  another  vi¬ 
per  bit  him  immediately:  But  whether  this  conjecture  was  right 
riiit  niuft  depend  upon  farther  trial.  The  man  receiv’d  the 
bite  on  the  joint  of  the  thumb,  and  the  blood  iffu’d  at  the 
2.  orifices.  He  applied  the  medicine  diredly  :  The  thumb  loop 
appeared  black,  the  hand  was  fvyoln,  and  the  fie  ill  pitted  im- 

'■  mediately 
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mediately  .  He  drank  a  mug  of  ale  after  it,  and  then  went  home 
to  bed.  His  whole  arm  was  fwoln  5  but  he  was  fo  well  that  he 
went  6  miles  out  of  town,  and  came  home  again  in  the  evening. 
The  Dr.  law  him  again,  when  the  fwelling  was  almoft  gone 
above  the  elbow,  but  the  flefh  pitted  below  :  The  wound  had 
blifter’d,  but  the  bladders  were  fill’d  with  a  water,  and  not  any 
thing  of  that  black  matter,  which  appear’d  on  the  woman’s 
finger. 

A  young  dog,  mention’d  before,  was  caus’d  to  be  bit  the  fame 
day,  and  the  medicine  applied :  Another  dog  was  bit  3  times 
in  the  nofe,  and  nothing  applied  :  Both  were  much  fwoln,  but 
very  likely  to  live. 

The  teeth  of  a  viper’s  head  cut  off  24  hours  before,  was 
likewife  thruft  into  the  flefh  of  a  fowl,  which  turned  black  im¬ 
mediately,  but  the  fowl  perfe&ly  recover’d  without  any  appli¬ 
cation. 

Some  electrical  Experiments  intended  to  be  communicated  to 
the  Royal  Society  5  by  Mr.  Stephen  Gray,  and  taken  from 
his  Mouth  the  T)ay  before  he  died  3  by  CDr.  Mortimer. 
Phil.  Tranf.  N°  444.  p.  400. 

j Exp.  i-TP  A  KE  a  fmall  iron  globe  of  an  inch  or  an  inch 
JL  and  a  half  in  diameter,  which  fet  on  the  middle 
of  a  cake  of  rofin  of  about  7  or  8  inches  diameter,  having  firffc 
excited  the  cake  by  gently  rubbing  it,  clapping  it  3  or  4  times 
with  the  hands,  or  warming  it  a  little  before  the  fire  :  Then 
fatten  a  light  body,  as  a  fmall  piece  of  cork,  or  pith  of  alder 
to  an  exceeding  fine  thread,  5  or  6  inches  long,  which  hold  be¬ 
tween  your  finger  and  thumb,  exactly  over  the  globe,  at  fuch  a 
height,  that  the  cork,  or  other  light  body,  may  hang  down 
about  the  middle  of  the  globe :  This  light  body  will  of  itielf 
begin  to  move  round  the  iron  globe,  and  that  conftantly  from 
weft  to  eaft,  being  the  fame  dire&icn  which  the  planets  have  in 
their  orbits  round  the  f  un.  If  the  cake  of  rofin  be  circular,  and 
the  iron  globe  placed  exadlly  in  the  centre  of  it,  then  the  light 
body  will  defer! be  an  orbit  round  the  iron  globe,  which  will  be 
a  circle-.  But  if  the  iron  globe  be  placed  at  any  diftance  from 
the  center  of  the  circular  cake,  then  the  light  body  will  deferibe 
an  elliptical  orbit,  which  will  have  the  fame  eccentricity,  as  the 
diftance  of  the  globe  from  the  centre  of  the  cake. 

If  the  cake  of  rofin  be  of  an  elliptic  form,  and  the  iron 

globe  be  placed  in  the  centre  thereof,  the  light  body  will  de- 
^  leribe. 
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^cribe  an  elliptical  orbit,  of  the  lame  eccentricity  as  the  form  of 
the  cake. 

If  the  iron  globe  be  placed  in  or  near  one  of  the  focufs  of 
the  elliptic  cake,  the  light  body  will  move  much  fwifter  in  the 
apogean  than  in  the  pengean  part  of  the  orbit,  contrary  to  what 
is  obferv’d  of  the  planets. 

Exp,  2.  Take  the  lame  or  fuch  another  iron  globe,  and  hav¬ 
ing  faften’d  it  on  an  iron  pedeftal  about  an  inch  high,  let  it  on 
a  table  $  then  fet  round  it  a  glafs  hoop,  or  portion  of  a  hollow 
glafs  cylinder  of  7  or  8  inches  diameter,  and  2  or  5  inches 
high  :  This  hoop  mull  be  firft  excited  by  warming  and  gently 
rubbing  it  5  then  hold  the  light  body  fufpended  as  in  the  firft 
experiment,  and  it  will  of  itfelf  move  round  the  iron  globe 
from  well  to  eaffc  in  a  circular  orbit,  if  the  hoop  be  circular 
and  the  globe  Hand  over  the  centre  thereof  $  but  in  an  elliptic 
orbit,  with  the  fame  eccentricity,  if  the  globe  does  not  Hand  in 
the  centre  of  the  hoop,  as  in  the  firft  experiment,  when  the 
globe  does  not  ftand  on  the  centre  of  the  cake. 

Exp%  3.  This  lame  iron  globe  being  let  on  the  bare  table, 
without  either  the  cake  of  rofin  or  glafs  hoop,  the  fmall  light 
body  being  fufpended  as  in  Exp.  1,  2,  will  make  revolutions 
round  it,  but  (lower  and  nearer  to  it  than  when  it  is  placed  upon 
a  cake  of  rofin.  or  within  a  glafs-hoop. 

Mr.  Gray  had  not  found  thatthefe  experiments  would  fucceed, 
if  the  thread,  by  which  the  light  body  was  fufpended,  was  fup-v 
ported  by  any  other  thing  than  a  human  band  :  But  he  ima¬ 
gin’d  it  might  happen  the  fame,  if  the  thread  fhould  be  fup- 
ported  or  faften’d  to  any  animal  lubftance  whatever  ;  and  he  in¬ 
tended  to  have  tried  the  foot  of  a  chicken,  a  piece  of  raw  flefh, 
or  the  like. 

Mr.  Gray  thought  to  explain  the  foregoing  particular  by  the 
following  odd  phenomenon,  of  which  he  allur'd  Dr.  Mortimer 
he  was  very  certain,  having  often  oblerved  it  $  viz-  if  a  man 
refting  his  elbows  on  his  knees,  places  his  hands  at  lome  fmall 
diftance  from  each  other,  they  will  gradually  accede  to  each 
other,  without  any  will  or  intention  of  the  man  to  bring  them 
together  3  and  they  will  again  recede  of  themfelves.  In  like 
manner  the  hand  will  be  attracted  by  the  body ;  or  the  face  of 
a  man,  it  he  ftand  near  a  wall,  will  be  attracted  to  the  wall, 
and  be  again  repell’d  by  it. 

Mr.  Gray  told  the  Dr.  he  had  thought  of  thele  experiments 
only  a  very  fhon  time  before  his  falling  lick,  that  he  had  not 
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tried  them  with  variety  of  bodies,  but  that  from  what  he  had 
already  feen  of  them,  which  (truck  him  with  new  furprize  every 
time  he  repeated  them,  he  hoped,  if  God  would  fpare  his  lifts 
but  a  little  longer,  he  fhould,  from  what  thefe  phenomena  point 
out,  bring  his  electrical  experiments  to  the  greateft  perfection  $ 
and  he  did  not  doubt  but  in  a  fhort  time  he  would  be  able  to 
aftonifh  the  world  with  a  new  fort  of  'planetarium  never  be¬ 
fore  thought  of  5  and  that  from  thefe  experiments  mihgt  be 
eftablifhed  a  certain  theory  for  accounting  for  the  motions  of 
the  grand  planetarium  of  the  univerfe. 

In  trying  thefe  experiments  (ince  Mr.  Gray's  death,  the  Dr. 
found  that  the  fmall  light  body  will  make  revolutions  round  a 
body  of  various  (hapes  and  fubftances,  as  well  as  round  the  iron 
globe,  if  let  on  the  cake  of  rofin.  Thus  he  tried  with  a  globe 
of  black  marble  a  (liver  fand-difh,  a  fmall  chip  box  and  a 
large  cork.  He  obferv’d  that  the  cake,  if  nothing  (food  upon 
it,  would  in  any  part  (Irongly  attraCI  the  light  body,  as  held 
fufpended  by  the  thread  j  but  when  the  globe  or  other  body 
was  fet  upon  it,  the  edges  of  the  cake  attracted  the  ftrongeft  ; 
and  fo  gradually  the  attraClion  (eem’d  as  it  approach’d  the  cen- 
tre  to  become  lels,  till  at  a  certain  diftance  it  was  changed  into 
repuKion,  which  proceeded  from  the  globe,  or  other  body 
placed  upon  the  cake,  which  very  (Irongly  repels  the  light: 
body,  unlefs  it  be  held  very  near  it,  and  then  it  attra&s  it 
(Irongly.  While  the  light  body  is  fufpended,  as  in  the  forego¬ 
ing  experiments,  if  you  approach  the  finger  of  the  other  hand 
near  it,  it  will  fly  from  the  finger,  or  be  very  vigoroufly  re- 
pelfd  by  it. 

Some  thoughts  on  the  Sun  and  Moon  appearing  bigger  when 
near  the  Horizon  than,  when  near  the  Zenith  $  by  Mr* 
James  Logan.  Phil.  Tranl.  Nn  444.  p.  404. 

IT  may,  perhaps,  be  needleis  to  add  any  thing  in  confirmation 
•  of  Dr.  Wallis's  folution  (vide  'Phil*  Tranf.  N°  187.)  of  the 
fun  and  moon’s  appearing  fo  much^  larger  at  rifing  or  letting 
than  when  in  a  greater  altitude  ;  tho’  forne  have  very  abfurdly 
jftill  gone  on  to  account  for  it  from  vapours.  It  is  true,  indeed, 
that  it  is  thefe  vapours,  or  the  atmoiphere  alone,  that  make 
thole  bodies,  when  very  near  the  horizon,  appear  in  a  Spheroidal 
form,  by  refrading,  and  thereby  railing  (to  fight)  the  lower 
limb  more  than  the  upper  5  yet  thefe  can  be  no  caule  of  the 
other  phenomenon.  The  fun  and  moon,  each  fubrending  about 
half  a  degree,'  appear  in  the  meridian  ot  the  breadth  of  8  or 
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io  inches,  to  fbme  eyes  more,  and  to  others  lefs  5  and  in  the 
horizon  to  be  2  or  5  foot,  more  or  lefs,  according  to  the  extent 
of  ground  they  are  feen  over.  But  if  one  can  have  an  oppor^ 
tunity  as  Mr.  Logan  frequently  had  at  Philadelphia,  of  feeing 
the  fun  rile  or  let  over  a  fmall  eminence  at  the  diftance  of  a 
mile  or  two  with  tall  trees  on  it,  Banding  pretty  clofe,  as  is 
ufual  in  woods  without  underwood,  his  body  will  then  appear 
to  be  10  or  12  foot  in  breadth,  according  to  the  diftance  and 
circumftances  of  the  trees  he  is  feen  thro’ :  And  where  there  has 
been  fbme  thin  underwood,  or  a  few  faplings,  Mr.  Logan  has 
obferv’d  that  the  fun  fetting  red,  has  appear’d  thro’  them  like  a 
-large  extenlive  flame,  as  if  fome  houfe  were  on  fire  beyond 
them.  Now  the  reafon  of  this  is  obvious,  viz.  that  being  well 
acquainted  with  trees,  the  idea’s  of  the  lpace  they  take  up  are 
in  a  manner  fix’d  5  and  as  one  of  thofe  trees  fubtends  an  angle 
at  the  eye,  perhaps  not  exceeding  2  or  3  feconds,  and  would 
fcarce  be  diftinguifhable,  were  it  not  for  the  ftrong  light  behind 
them,  the  fun’s  diameter  of  above  30  minutes  takes  in  feveral 
of  them  $  and  therefore  will  naturally  be  judged  vaftly  larger. 
Hence  it  is  evident,  that  thofe  bodies  appear  greater  or  lefs, 
according  to  the  obje&s  that  interpofe  or  are  taken  in  by  the  eye 
on  viewing  them.  And  to  this  only  is  that  phenomenon  to  be 
imputed. 

Mr.  Logan  is  fenfible  this  method  of  arguing  is  not  new  ;  yet 
the  obfervations  here  given  may  probably  tend  to  illuftrate  the 
cafe  beyond  what  has  been  advanced  on  the  fubjefl. 

The  Cafe  of  a  Lad  bitten  by  a  mad  Dog  5  by  Mr.  Ed¬ 
ward  Nourfe.  Phil.  Tranf.  N°  445.  p.  5. 

VTE  P  H  E  N  Ttellaf r,  about  16  years  of  age,  was  fbme 
^  time  in  June  1735  bit  by  a  mad  dog  thro’  the  nail  of  his 
right  thumb.  Mr.  Nourfe  being  immediately  call’d,  propos’d 
to  make  a  ligature  above,  and  cauterize  the  wounded  part :  But 
that  not  being  complied  with,  he  defir’d  Mr.  Gernum ,  the  apo¬ 
thecary,  to  make  up  the  remedy,  mention’d  by  Dumpier  in 
Phil .  Tranf,  N°  237  and  443,  viz.  \J.Lichen.  einer.  terreftris , 
piper  nig.  a  a  §  1./.  pulvis.  Of  this  powder  the  lad  took  a 
drachm  within  an  hour  after  he  was  bit  $  repeated  it  next  morn¬ 
ing  before  he  fet  out  for  Gravefend ,  where  he  was  to  days,  and 
dipt  in  the  lalt  water  every  day  5  during  which  time  he  repeated 
the  medicine  evening  and  morning  5  and  he  continu’d  fo  to  do 
for  40  days. 


He 
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He  bad  not  the  leaft  fign  of  being  afFe£led  by  the  poifon,  till 
,! Tuefday  the  nth  of  January  1736-7,  when  in  the  evening  he 
complain’d  of  a  numbnefs  in  3  of  the  fingers  of  the  hand  that 
was  not  bit :  Next  morning  he  was  fick,  had  great  pain  acroSs 
his  ftomach  and  in  all  his  bones  5  in  the  evening  Mr.  Nourfe 
was  lent  for  to  bleed  him,  the  people  about  him  fuppofing  he 
had  got  cold.  When  he  came  he  found  him  feveriSh,  with  a 
hard  full  pulfe,  and  the  complaints  aforefaid  :  Upon  enquiring 
what  nourishment  he  had  taken  that  day  ?  He  made  anfwer, 
none:  For,  he  could  not  Iwallow:  Whereupon  Mr.  Nourfe 
look’d  into  his  mouth,  but  there  was  no  inflammation  5  neither 
did  any  thing  occur  to  him  that  could  poflibly  produce  the  diffH 
culty  of  Swallowing,  complain’d  of:  He  was  offer’d  lome  fack- 
whey  in  a  bal'on,  but  he  flatted  at  the  fight  of  it,  neither  would 
he  differ  it  to  come  near  him  :  Fie  was  then  offer’d  a  fpqonful, 
which  he  was  prevail’d  on  to  Iwallow  5  the  moment  it  was 
down,  he  was  convulfed,  and  a  remarkable  horror  appear’d  in 
his  countenance,  fuccgeded  by  a  profufe  Sweat  all  over  his  face 
and  head :  He  afterwards  took  another  fpoonful  $  the  confe- 
quence  was  the  fame  as  before,  but  in  Somewhat  a  higher  de¬ 
gree  :  Mr.  Nourfe  was  now  convinced  that  this  was  the  t<f'po?ol3ia, 
and  that  it  aroie  from  his  having  been  bit  19  months  before  s 
For,  after  the  mod  Strict  enquiry,  it  did  not  appear  that  he  had 
been  bit  by  any  animal  fince. 

Mr.  Nourfe  acquainted  his  friends  with  his  apprehenfions, 
and  defir’d  farther  advice.  Upon  which  Dr.  Monro  was  fenr 
for,  who  order’d  him  to  be  let  blood,  and  to  repeat  the  above- 
mention’d  medicine  in  a  bolus  every  4  hours,  and  a  clyfter  § 
He  was  blooded,  and  the  clyfter  injefted  ;  but  he  could  not  be 
prevail’d  on  to  take  but  one  of  the  bolus’s.  This  night  was 
Spent  with  great  inquietude,  and  without  any  Sleep:  I'hurfday 
morning  he  was  generally  convulfed,  and  had  frequent  Teachings 
and  y awnings  alternately  :  About  noon  his  mind  (which  till 
then  continued  Sound)  left  him,  and  he  rav’d  and  foamed  at  the 
mouth  till  5  o’clock  in  the  afternoon  $  at  which  time  nature 
feemed  quite  Spent,  and  he  lay  very  quiet  till  7,  when  he  died. 

Thus  the  poifon  lay  latent  in  this  lad  near  19  months  5  a 
Ting  which  never  fell'  within  Mr.  Nourfe  s  obfervation  before, 
To’  mentioned  in  books. 

Mr.  Nourfe  had  cut  this  lad  for  the  ftone  the  preceeding 
ummer  •  namely  about  a  year  after  he  had  been  bit  5  and  he 
lever  law  a  wound  more  difpos’d  to  heal  j  for,  the  lad  was  well 
uid  abroad  in  5  weeks. 

Vol.  X.  7  M  m  An 
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An  Explanation  of  the  Runic  Characters  of  Helfingland 
by  M.  Andrew  Celfius.  Phil.  Tranf.  N°  445.  p.  7. 

IT  is  well  known  that  there  are,  Bones  found  in  fevera, 
parts  of  Sweden ,  which  were  formerly  fet  up  as  obelifkj 
in  memory  of  the  dead.  Thefe  monuments  are  marked  Witt 
the  ancient  northern  letters,  call’d  Runor  or  Runic  charac¬ 
ters.  But  in  Helfingland  a  province  of  north  Sweden  ther< 
occur  5  of  thofe  Bones,  which  have  characters  cut  into  them, 
that  feem  to  differ  from  the  common  Runic.  Upon  the  in-i 
troduCtion  of  our  modern  letters,  thefe  Runic  characters  be¬ 
came  fo  little  regarded,  that  their  interpretation  was  loll:  ever: 
to  the  Swedijh  antiquaries  till  the  year  1674,  when  M.  Magi 
nus  Celfius ,  Grandfather  to  our  author,  aftronomy  profeffoi 
at  Upfaly  reviv’d  their  reading,,  and  drew  up  the  alphabet 
of  them  (Fig.  1.  Plate  IX.)  ranged  after  the  manner  of  the 
ancients. 

There  are  but  16  letters;  and  the  words  are  frequently 
diftinguilh’d  either  by  3  points  fet  perpendicularly  over  one 
another  :  or  by  two  at  fome  diftance  afunder. 

Among  the  feveral  alphabets  hitherto  known,  it  would  be 
a  hard  matter  to  find  one  like  the  foregoing,  except  the  cha-. 
raCters  of  the  Rerfepolis  inferiptions,  which  have  not  hither¬ 
to  been  decypher’d  :  For,  the  letters  generally  made  ufe  oi 
denote  different  founds,  according  to  their  various  fhapes  : 
Whereas  in  this  alphabet  the  fame  charaCler  often  denotes  a 
different  found,  according  to  the  diverfify  of  its  place  and 
attitude  between  the  two  parallels.  Thus  a  flrait  Broke, 
{landing  perpendicular  to  the  parallel  lines,  Signifies  I,  F,  E 
and  S  :  For,  when  it  joins  thefe  parallels,  it  fignifies  1 5  when 
it  reBs  on  the  lower  parallel,  it  fignifies  F,  on  the  upper,  S; 
and  D,  when  it  touches  neither  of  them.  The  fmall  wedge 
leaning  to  the  right,  and  placed  near  the  upper  parallel,  de¬ 
notes  L ;  in  the  middle,  N;  and  O,  near  the  lower  paral¬ 
lel  ;  a  line  defending  from  the  upper  parallel,  and  making 
a  curve  downwards  to  the  left,  Bands  for  K.*;  the  fame  placed 
comrarywiie  from  the  lower  parallel  upwards,  expreffes  R ; 
and  fo  of  the  red. 

The  intention  of  the  firlt  inventor  of  thefe  letters  feems  to 
have  been,  to  form  all  the  charaders  of  fmall  wedges. 
Braight  and  crooked  lines,  and  2  points,  varioully  placed  be¬ 
tween 


fween  the  2  parallels  :  For,  the  wedges  may  be  placed  15  diffe¬ 
rent  ways,  as  reprefented  in  Fig.  2. 

TheBraight  line  may  alfo  have  15  different  fittfations,  as  in 
Fig.  3. 

The  crooked  lines  may  likewife  be  varied  14  different  ways, 
as  in  Fig.  4. 

In  fine  the  2  points  admit  of  12  variations,  as  in  Fig.  5. 

But  as  the  ancient  Suevo-Gothi  had  but  16  letters  in  their 
alphabet,  they  did  not  want  all  thefe  variations  of  the  wedges, 
lines  and  points :  Wherefore  they  employ’d  fix  variations  of  the 
wedges  $  five  of  the  flraight  lines  5  three  of  the  crooked  $  and 
but  two  of  the  points. 

If  we  .now  fuppofe  thefe  Helfingic  charaders  to  be  older 
ithan  the  common  Runics  5  the  greateil  part  of  the  common 
. Runics  may  eafily  be  deriv’d  from  the  Helfingic  s>  by  adding  a 
^perpendicular  line  to  the  fmall  wedges  and  curves;  as  appears 
jby  Fig.  6. 

But  if  we  fuppofe  the  common  Runics  to*  be  older,  and  to 
ibe  deriv’d,  as  is  very  probable,  from  the  ancient  Greek  and 
! Roman  letters  5  we  mufl  contrarywife  deduce  the  Helfingic  cha- 
iraders  from  the  common  Runics ,  by  fubBrading  the  perpendi¬ 
cular  line. 

As  a  fpecimen  Fig.  7.  reprefents  a  Bone  found  at  Malfiad  % 

I M.  Celfiius  took  an  exad  copy  of  it  Anno  J  7 2. 5,  in  company 
1  with  his  unde  Dr.  Olave  Celfiius  ;  of  whom  is  expeded  a  com¬ 
plete  account  of  all  thefe  Helfingic  infcriptions. 

On  the  outer  limb  or  border  is  what  is  reprelented  Fig.  8. 

In  the  firft  curvature  as  in  Fig.  9. 

In  the  fecond  fnake  dragon  as  in  Fig.  io. 

In  the  inner  limb  as  in  Fig.  n. 

In  the  2d  curvature  as  in  Fig.  12. 

In  the  firft  fnake  as  in  Fig.  13. 

In  the  heads  of  the  fnakes  as.  in  Fig.  14. 

That  is,  Frumunt  ereded  this  Bone  to  Fifiulfi  the  fon  of 
Brifi:  But  ffrifi  was  the  fon  of  Lmi ;  But  Ltni  was  the  fon 
of  Un  :  But  Un  was  fon  of  Fah :  But  Fah  the  fon  of  Duri  : 
But  he  the  fon  of  Rarlafi:  Bur  he  (the  fon)  of  FJrnn :  But  he 
(the  fon)  of  Lanas  :,  But  he  (the  fon)  of  Fidrafiv.  Frumunt 
the  fon  of  Fifiulfi  made  thefe  Runic  (letters).  We  have  placed, 
this  Bone  to  the  north  of  Bala  Bone.  _Arvd  was  the  mother  of 
Fifiulfi.  Siulfir  (or  Fifiulfir )  was  the  Governour  of  this  pro- 
yince.  His  place  of  abode  was  in  Rimbiun . 

.  M  m  \  That 
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That  this  monument  was  erefled  fince  Chriftianity  began  to 
flourilh  in  Sweden,  fufficiently  appears  by  the  figure  of  the 
crofs.  It  is  moreover  probable,  that  Fifiuifi,  as  the  Governour 
of  the  province,  was  defended  of  a  very  noble  family  ;  Seeing 
his  genealogy  is  traced  10  generations  backwards :  Now  if  we 
fuppofe  Frummt  to  have  been  30  years  of  age  when  hecrefled 
this  monument  for  his  hither)  and  with  Sir  Jfiaac  FPesjoton  Allow* 
20  years  for  each  generation  ;  we  /Hall  find  330  from  the  death 
of  Fifiuifi  to  the  birth  of  Fidraftv>  who  is  the  ftock  of  thefe 
generations. 

There  is  a  figure  of  this  ftone  in  M.  De  la  Mot r aye  s  travels  5 ; 
but  with  confiderable  errors  in  the  windings  of  the  fnakes,  and 
in  the  letters,  as  well  as  in  the  explanation  given  them. 

M  Lunar  Eclipfe  cbferv'd  in  Fleet-ftreet,  London,  March  15,, 
1735-63  by  Mr.  George  Graham.  Phil.  Trank  N°  445. 

?•  14-  ,  ,  '  * 

H.  M.  S. 

jo  13  o  The  beginning. 

31  ir  o  The  total  immerfion. 
iz  49  o  The  emerfion. 

33  47  o  The  end. 

At  Greenwich ,  Dr.  Halley  obferv’d 

H.  M.  S. 

The  beginning  10  13  37 

The  immerfion  11  9  42. 

Obfervat ions  on  the  lunar  Eclipfe  March  15,  173 5-6  at  Mr. 
Graham’s  Houfie  in  Fleet-ftreet,  London  5  by  M*  Celfius. 
Phil.  Tranf.  N°  445.  p.  15. 

THIS  eclipfe  was  oblerv’d  with  a  reflecting  telefcope,  of 
11  inches,  magnifying  6  3  times  and  made  at  Edin¬ 
burgh. 

H.  M.  S. 

10  22  5  The  fhadow  on  the  middle  of  Kepler » 

23  15  Entering  Mare  humor um . 

28  1 6  — - Copernicus . 

29  34  - - the  middle  of  Copernicus. 

30  2  6  Copernicus  entire. 
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fhadow  enters  on  T imocaris 
—  On  Tycho 

*—  On  the  middle  of  Tycho 
Tycho  entire 

The  fhadow  enters  on  Menefaus 

On  Vilnius 
On  Mare  Crifium 
Mare  Crifium  entire  ^ 

The  total  itnmerfion  is  about  to  begin 
Tycho  emerged  out  of  the  fhadow 
Mare  ferenitatis  entirely  emerged 
Mare  Crifium  entirely  emerged 
The  eclipfe  nearly  ended 
Certainly  ended, 

Obfervations  on  the  fame  Eclipfe ,  in  Covent-Garden,  Lon¬ 
don;  by  Dr.  Bevis.  Phil  Tranf.  N°  445.  p.  itf.  TrmJIa- 
ted  from  the  Latin 
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Saturn  in  the  point  of  interfeciion  of  the 
threads  of  the  micrometer. 

The  firffc  of  the  hyades  at  paffes  the 
thread  a  (Fig.  15.  Plate  IX.)  the  tele- 
fcope  inverting. 

—  Paffes  the  horary  thread  b . 

— .  PaBes  the  thread  c. 

Saturn  again  in  the  concourfe  of  the  threads* 
The  firft  of  the  hyades  at  pafles  the 
thread  a 

—  b 

—  c 

The  difk  of  the  moon  runs  along  the  horary 
thread  in  139  feconds  of  time 
Again  in  139  feconds 
‘And  again  in  139  feconds 
A  thin  penumbra  feems  to  darkea  the  moon 
near  Hevelius 
Now  a  very  fenfible  one 
The  beginning 
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The  limits  of  the  fhadow,  as  far  as  he  could 
judge,  pafles  through  Grimaldus  and  Cava- 
lerius 

Through  Ariflarchus 
The  fhadow  enters  on  Mare  humorum 
it  covers  finus  roris 

The  moon  fcarcely  feen  through  the  clouds 
The  fhadow  divides  lycho 
It  touches  Mare  ferenitatis 
It  touches  Menelaus 
A  black  cloud  comes  on. 

The  cloud  going  off,  Mare  neffaris  is  found! 
entirely  immerged. 

Very  thick  clouds  do  again  intercept  the  fight: 
of  the  moon 

The  fhadow  touches  Mare  Crifium 

Mare  Crifium  and  mare  fcecundum  immerged l 

The  moon  entirely  immerged. 

Now  the  eaftern  limb  of  the  moon  begins  to 
clear  up 

It  grows  hill  clearer 

A  thread  of  pure  light  reftor’d  in  the  twink¬ 
ling  of  an  eye 

A  great  many  flying  fmall  clouds 
The  limits  of  the  light  touch  mare  humorum 
Mare  humorum  intire ly  emerged 
! Tycho  half  emerged 
Entirely  emerged 
Waltherus  emerges 


A  great  darknefs  by  clouds,  that,  as  it  feem’d,  would  con¬ 
tinue  for  fome  time 


13  43  44  Mare  fcecundum  is  obferv’d  without  the  fha¬ 

dow 

13  46  25  The  true  fhadow  ends 

13  48  30  The  penumbra  no  longer  fenfible 

In  thefe  obfervations  the  Doflor  made  ufe  of  a  good  clock 
that  tor  feveral  days  before,  and  on  the  very  day  of  the 
eclspfe  had  been  adjufted  by  five  correfponding  altitudes, 

of 
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of  the  fun,  corrected  by  the  equation  table,  as  alfo  of  a 
fix  foot  telefcope.  About  the  middle  of  the  eclipfe  the 
moon  was  feen  as  through  a  duflsifh  fmall  cloud  5  but  at  the 
edges  fhe  was  red  as  glowing  hot  iron.  The  limits  of 
light  and  lhadow  were  all  the  time  of  the  eclipfe  not  well 
defin’d. 

Obfervations  of  the  fame  Eclipfe ,  at  Teovil  in  Somerfetfhire, 
Lat .  50  ^Degrees,  52  Minutes  3  by  Mr.  John  Milner. 
Phil.  Tranf.  N°  445.  p.  18. 

The  clock  was  firft  adjufted  by  the  equation  table. 


The  beginning  of  the  eclipfe  at  10  6  o 

The  moon’s  altitude  then  was 
The  beginning  of  total  obfcuration  11  4  30 

The  moon’s  altitude  then  was 
The  middle  of  the  total  obfcuration  11  54 
The  end  12  43  30 

The  moon’s  altitude  then  was 
The  end  13915 

The  altitude  then  was 
The  continuation  of  the  total? 
obfcuration  was  5 

The  duration  of  the  whole  eclipfe  3  33  15 


Deg.  Min, 

34  29 

34  i£ 

34  47 

3T  47 


fhe  Efficacy  of  Oil-olive  in  curing  the  "Bite  of  Vipers  ;  by 
Mr.  Stephen  Williams.  Phil.  Tranf.  N°  445.  p.  2 6. 


AT  (Plymouth,  June  2 6,  1735,  in  prefence  of  feveral  gen¬ 
tlemen  of  the  faculty  of  phyfic,  William  Oliver ,  the 
viper  catcher  (mentioned  Thil.  Tranf  N°  443)  fuffer’d  him- 
feif  to  be  bit  by  a  female  viper  5  which  being  enraged,  fix’d 
her  fangs  in  the  middle  part  of  his  fore-finger.  There  foon 
iffued  out  blood  from  the  wounds  :  But  that  the  poifon  might 
the  more  ftrongly  appear,  the  fame  viper  immediately  bk 
a  pigeon  in  the  break,  which  expired  in  lefs  than  half  an 
hour.  Another  pigeon  was  alfo  bit  by  the  fame  viper, 
which  likewife  expired,  tho’  not  fo  focn  as  the  firft.  The 
man  immediately  complain’d  of  an  acute  pain  in  the  wound* 
ed  part  $  and  it  foon  look’d  red,  and  then  became  of  a  livid 
colour  ^his  finger  fwelled  to  a  great  fize  ;  and  he  could  not 
bend  it.  Soon  after  this  his  hand  alfo  began  to  fwell  :  He 
.complained  of  iaintnefs,  and  pains  flying  to  his  arm,  ihoul- 
r  ’  dcr, 
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der,  and  arm-pit.  In  half  an  hour’s  time  from  the  bite,  his 
fpecific  being  applied,  and  firongly  rubbed  into  the  part 
affected,  procured  him  immediate  eafe  :  His  pain  abated, 
his  finger  became  flexible,  and  his  fpirits  feem’d  more  chear- 
ful :  The  fpecific  being  leveral  times  repeated  and  applied, 
his  pains  gradually  diminish’d.  The  next  day  his  finger  and 
hand  continued  fwoln,  but  without  pain  3  the  skin  began  to 
appear  yellow,  and  pollutes  like  bladders  appear’d  on  his 
finger  3  which  being  prick’d  emitted  a  fanious  liquor.  In 
two  days  time  all  the  fyrnptoms  vanifhed,  and  he  became: 
perfectly  well. 

June  30.  The  gentlemen  of  the  faculty  met  again,  whent 
feveral  experiments  were  tried  upon  puppies,  cats,  and 
pigeons  3  wherein  was  found  the  efficacy  of  this  man’s  fpe* 
cific,  and  that  to  the  great  fatisfaftion  of  the  c'ompany. 


A  ‘ Propofalfor  the  Admeafurement  of  the  Barth  in  Ruflia  5 
by  Mr.  Jof.  Nich.  de  L’llle.  Phil.  Tranf.  N°  445.  p.  27. 


NEceflity,  or  the  exigencies  of  geography  and  navigation, 
put  mankind  very  early  upon  the  enterprife  of  meafur- 
ing  the  earth  :  For,  how  is  it  pofiible  to  conflru£l  maps  of  each 
kingdom  or  empire,  without  letting  down  all  the  places  in  their 
true  diliances,  by  the  meafures  made  ufe  of  in  each  country  3 
as  were  the  ftadia  of  the  ancients  3  and  now  the  miles,  leagues, 
werfts,£S?c.  of  the  moderns.  And  how  could  different  Hates  be 
compar’d  with  one  another  ;  lo  as  to  come  at  the  knowledge  of 
the  fpaces  they  leverally  poffefs  on  the  earth’s  iurface,  without 
knowing  the  number  of  thefe  common  meafures,  contain’d  in  a 
degree,  or  in  the  whole  extent  of  the  earth  ?  Hence  arole  the 
twofold  method  of  determining  the  fituation  of  the  different 
parts  of  the  earth,  either  by  their  mutual  diffances,  fet  down 
in  the  mealjures  made  ufe  of  in  each  country  3  or  expreffed  in 
meafures  common  to  all,  as  degrees,  minutes,  and  feconds, 
by  marking  the  longitude  and  latitude  of  each  place. 

Upon  the  firft  determination  of  the  magnitude  of  the  earth 
in  geographical  meafures,  as  in  Stadia  and  Arabian  miles,  the 
ancients  did  not  employ  any  great  degree  of  exaftnefs  :  They 
were  content  to  fet  down  the  circumference  of  the  earth  and  of 
its  parts,  in  round  numbers  3  probably,  becaule  they  did  not  ex¬ 
pert  to  be  able  to  attain  to  much  preci fends  in  a  refearch  of 
this  nature  :  But  according  as  their  defires  of  improving  geogra¬ 
phy  increafed,  by  entering  into  a  detail  of  it,  they  found  it 
*necdfary  to  have  a  nurre  exa£t  knowledge  of  the  magnitude 
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f  each  degree,  not  only  in  the  great  meafures,  as  miles  and 
.agues,  but  alfo  in  perches,  toifes  and  feet;  which  could  not 
e  otherwife  done  than  by  geometrical  operations  and 
ftronomical  obfer various,  more  exa&,  and  confequently  more 
perofe,  than  had  been,  or  indeed  could  have  been,  under- 
aken  before. 

M.  de  rifle  avoids  entering  upon  a  detail  of  the  immenfe 
abours  of  modern  Mathematicians  on  this  head;  as  thofe 
f  Fern  el  in  France  ;  Snellius ,  Bleau  and  Mufchenbroek  in 
loll  and  y  Norwood  in  England  ;  F.Riccioli ,  and  Ai.Bianchim 
n  Italy  ;  and  the  gentlemen  of  the  Academy  of  Sciences  in 
France  ;  to  get  only  the  precife  magnitude  of  a  degree  in 
he  meafures  of  their  refpe&ive  countries  :  But  he  aniwersan 
•bje&ion,  which  might  be  rais’d  hereon,  viz.  that  it  was 
\eedlefs  to  undertake  thefe  fame  operations  in  fo  many  dif- 
erent  places  ;  fince  the  magnitude  of  a  degree  once  deter- 
nin’d  in  the  meafures  of  any  one  country,  may  be  eafily  re- 
luced  to  the  meafures  of  any  other,  by  the  exa&  knowledge 
nc  now  have  of  the  proportions  of  modern  mealures. 

Now  taking  Ruffla ,  for  inftance,  the  geographical  meafures 
if  which  are  werfts,  divided  each  into  500  fa-genes,  and  each 
agene  fuppofed  to  be  exaffly  feven  feet  Englijh ,  this  rela- 
ion  once  known,  as  alfo  the  exa£f  relation  of  the  Englijh  to 
he  French  foot,  or  to  the'toiie  of  fix  foot,  which  the 
French  aftronomers  made  ufe  of  in  their  admeasurements  ; 
tnd  of  which  they  found  a  degree  of  a  great  circle  contained 
5 70605  what  more  is  requifite  for  concluding  that  a  degree 
a  great  circle  contains  104  wexfts  and  -§?  And  what  remains 
to  the  perfection  of  the  geography  of  Rujfia  in  the  mod  mi¬ 
nute  detail  that  can  be  enter’d  upon,  but  to  employ  this 
meafure  of  werfts,  fagenes,  and  Englifl  feet  (if  you  pleafe) 
in  atftual  admeasurements  ;  and  to  conftrudf  the  maps  by  the 
mo  ft  exa£l  methods  of  geometry  5  taking  care  *.o  fet  them 
down  right,  as  to  their  true  bearings,  and  to  regulate  them  by 
the  molt  exa£f  aftronomical  obfervanons  of  longitude  and  la¬ 
titude  that  can  poftibly  be  made. 

But  M.  de  rifle  makes  it  appear,  that  the  geography  of 
Rujfla  cannot  be  brought  to  this  pitch  ;  not  only  in  the  gene¬ 
ral  map,  but  likewife  in  that  of  any  particular  diftrifS:  what- 
loever  ;  without  undertaking  an  equal,  and^cwen  a  greater 
work  than  all  that  hitherto  has  been  done  in  trance  and  elfe- 

w here,  towards  the  admeafurement  of  the  earth. 

N  n 
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When  it  was  faid  above,  that  an  exaff  knowledge 
of  the  magnitude  of  a  degree  of  the  earth  in  any  know 
ros  of  one  country  was  fufftcient  for  conftruff  ini , 
exaa  maps  of  all  other  countries,  only  having  a  regan 
to  the  different  proportion  of  the  meafures,  that  is  to  b 
underftood  upon  a  iuppofition  of  the  earth’s  being  perfeai; 
fpherical :  Seeing  it  is  well  known,  that  in  a  fphere  the  de 
grees  of  all  the  great  circles  are  every  where  equal  ;  anr 
that  we  likewife  know,  in  a  fphere,  the  proportion  of  thf 
degrees  of  the  leffer  circles  to  their  great  parallels,  accord 
ing  to  their  diftance  from  them. 

But  if  the  earth  be  not  perfedUy  fpherical,  the  cafe  i 
quite  alter’d  :  All  the  degrees  of  the  great  circles  will  ns; 
be  equal  to  one  another,  and  thofe  of  the  leffer,  taken  at 
certain  diftance  from  their  parallel  great  circles,^  will  ncc 
have  the  fame  relation  that  the  degrees  of  the  leffer  circle!.* 
taken  at  the  fame  diftance,  would  have  on  a  fphere.  In  al 
this  there  might  pofTi bl y  ariie  an  infinite  variety,  accord, 
ing  to  the  figure  the  earth  might  have  :  And  as  it  has  no 
been  hitherto  decided,  what  is  the  true  figure  of  the  earth 
and  that  there  is  no  better  method  for  afcertaining  it,  than 
by  obfervations  made  in  fo  great  an  extent  as  that  of  RuJJia . 

For  thefe  reafons  M.  de  U Tfle  has  advanced,  that  the  per 
feffion  of  the  geography  of  RuJJia ,  ftands  in  need  ot  thi 
great  undertaking  :  But  before  he  enters  into  a  detail  of  th 
great  advantages  of  this  refearch,  and  the  nature  of  the  ope 
rations  he  propofes,  he  thinks  it  neceffary  to  explain  in  wha, 
manner  he  means  that  the  queftion  of  the  earth’s  figure  an 
magnitude  is  not  yet  decided, 

There  have  been  lome  who  have  long  fince  fuTpefled,  an< 
even  thought,  they  were  furnifhed  with  proofs  of  the  eartl 
not  being  exadly  fpherical.  M.  de  L'J/Ie  here  intirely  ab 
ftrafls  from  the  unevenneffes  of  its  furface  $  which  are  no 
ientible  in  regard  of  the  earth’s  whole  bulk  ;  feeing  the  top 
of  the  higheft  mountains,  and  thofe  even  few  in  number 
are  fcarce  more  than  a  league  above  the  level  of  the  fea 
Wherefore,  he  luppofes  the  earth  to  be  bounded  by  a  curvi 
furface,  fuch  as  it  would  be  by  the  level  of  the  fea  carriei 
quite  over  all  the  earth.  It  is  in  this  manner,  the  earth  be 
ing  confidered  as  cover’d  with  a  fluid,  that  Sir  Jfaac  New 
ton,  in  the  fir  ft  edition  of  his  \ Principia ,  publifhed  in  1606 
has  demonftrated,  that  fuppofing  this  fluid  homogeneotn 
and  the  earth  to  have  been  at  reft  at  the  time  of  its  crea 

tier 
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ion,  it  muft  have  aftumed  the  figure  of  a  perfect  fphere  . 
3ut  afterwards  fuppofing  it  to  have  a  motion  on  us  axis,  as 
s  well  known  it  has  in  24  hours  ;  this  Iphericai  figure  mult 
iave  been  changed  into  that  of  a  fpheriod,  flatted  at  its 
Doles,  in  which  the  degrees  on  the  meridian  muft  be  greater, 
irawing  nearer  the  poles  than  near  the  equator,, 

Sir  lfaac  confirms  this  hypothefis^  or  the  earth  s  figure 
3V  obfervations  of  the  diminution  of  the  Ample  pendulum 
apon  apptoaching  the  equator  ;  to  which  Dr.  Pound  adds  the 
inalogy  the  earth  has  with  fome  of  the  other  planets,  as  Ju- 
oiter,  which  fometimes  appears  oval,  its  lead:  axis  being  that 

about  which  it  performs  its  revolution.  , 

l"his  opinion  of  Sir  Jfaac  Newton  haslikewife  been  main¬ 
tained  by  M.  Huygens ,  tho’  with  fome  fmall  difference:  But 
in  idol  M.  Eifenfchmid  (in  his  diatribe  de  figura  telluris 
elliptico-fpheroide  5  ubi  una  exhibeter  ejus  magnitudo  per 
fingulas  dimenfiones,  confenfu  omnium  obfervationum  com- 
probata,  Argentorati,  apud  Job.  Fnder.  Spoo,  i<5yt.  410. 
p.  54.  cum  fig.)  having  compar’d  the  ^measurements .of  the 
earth  made  in  different  latitudes,  as  that  of  P.Ricaoh  mltalyj 
of  M.  Picart  in  France ,  and  ot  Snellius  in  Holland  ;  and 
having  found  that  the  degree,  which  reiulced  from  thole  dif¬ 
ferent  admeasurements,  continued  to  become  lefs  in  drawing 
nearer  the  poles,  (which  is  quite  the  contrary  of  what  follows 
from  the  earth's  figure,  fuppofed  by  Sir  lfaac  Newton  and 
Huygens)  M.  Eifenfchmid  was  thereupon  of  opinion  that  the 

earth  was  longer  at  the  poles. 

This  opinion  of  M.  Eifenfchmid  was  afterwards  confirm  d 
by  the  late  M.  Caffini ,  in  the  obiervations  of  the  meridian 
of  Far  is  :  For,  in  1701,  having  carried  on  thefe  operations 
to  the  Pyrenean  mountains,  which  is  a  fpace  ot  above  even 
degrees  and  he  found,  that  as  he  advanced  to  the  foutn, 
thefe  degrees  increafed  §**  part,  or  72  toifcs  each  degree. 

Since  the  meridian  of  Paris  was  in  17  iS  carried  on  north¬ 
wards  to  the  fea,  M.  Caffini,  the  younger,  found  upon  com¬ 
paring  more  than  eight  degrees,  which  this  meridian  contains 
from  fea  to  fea,  that  the  increaie,  going  northwards,  was  but 
from  60  to  61  toifes  each  degree;  as  may  be  leen  m  the 
large  treatife  publifhed  in  a  feparate  volume,  as  a  tequel  to 
the  Memoirs  of  the  Royal  Academy  of  Sciences  ax  Pans  for 
the  year  1718.  Thefe  reafons  did  not  hinder  Sir  lfaac  New¬ 
ton  from  pcrfifting  in  his  firft  opinion  of  the  figure  of  the 
earth  being  flatted  at  the  poles,  as  appears  in  the  2d  and  gd 
editions  of  his  Princifia,  publilhed  in  1713  and  1726  :  And 

H  n  z 
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it  is  very  furprifing,  that  by  this  very  figure  of  the  earth  he  de- 
monftrates  a  certain  motion  it  has,  to  explain  in  the  Copern  lean 
fyftem  the  preceflion  of  the  equinoxes,  or  the  apparent  motion 
of  the  fixt  ftars  in  longitude.  Sir  Jfaac  finds  the  inequality  of 
the  degrees  on  the  meridian,  in  fo  fmall  an  extent  as  that  of 
France ,  not  fenfible  enough  to  be  poffibly  determin’d  by  imme¬ 
diate  obfervations  ;  and  he  is  of  opinion,  that  we  ought  more 
to  rely  on  the  obfervations  of  the  limple  pendulum,  and  on  the 
other  principles  which  he  has  built  upon,  to  conclude  the  earth 
flatted  at  the  poles. 

Ip  1720  M.  Main  an  attempted  to  reconcile  the  two  different 
hypothefes  of  Sir  Jfaac  Newton  and  M .CaJJini,  by  imagining 
that  the  earth,  at  its  creation,  being  without  motion  was  of  a 
much  more  oblong  figure  than  that  which  Cajfini  thinks  it  has 
at  prefent :  So  that  it  might  have  been  reduced  to  that  which  it  : 
now  has,  by  the  diurnal  motion  on  its  axis,  &c.  But  Dr.  ‘De-- 
fagulierSy  who  is  of  Sir  Jfaac  Newton's  opinion,  has  made 
appear  in  FJoil.  ‘franf  N°  388,  that  M.  Mairan' s  fuppofiriom 
is  contrary  to  the  laws  of  motion  5  and  he  has  moreover  pro¬ 
pos’d  feveral  considerable  doubts  on  the  obfervations  and  fuppo- 
fl t ions  made  ufe  of  by  M .Cajfini  in  his  determination  of  the 
earth’s  figure  in  1718. 

As  foon  as  the  meridian  of  Farts  had  been  extended  from’i 
one  lea  to  the  other  $  and  M.-  Cajfini  had  thence  deduced  a  con¬ 
firmation  of  the  fyflem  ef  the  earth’s  being  longer  at  the  poles  5 
3M  de  L'lfle  deviled  a  new  method  of  deciding  the  queiiion,  by 
the  obiervation  of  the  degrees  cf  the  parallel,  compared  with 
thofe  of  the  meridian 

For  that  purpofe  he  coniider’d,  that  as  the  degrees  of  the 
meridian  and  thofe  of  the  parallel,  at  the  fame  elevation  of  the 
pole,  had  different  relations,  according  to  the  different  figures 
aicrib’d  to  the  earth  ;  nothing  more  was  requisite  for  concluding 
which  hypothecs  was  the  true  one,  than  to  determine  this  rela¬ 
tion  by  immediate  observation. 

Having  iu pooled,  that  there  had  been  obferved  on  the  parallel 
<pf  1 Paris ,  a'jpace  nearly  of  the  fame  magnitude  with  chat  on 
the  meridian,  that  is,  of  about  13  degrees  5  hnce  that  on  the 
meridian  is  about  8  degrees  and  \  3  M.  de  JJifle  found  by  an 
fxadi  calculation,  that  according  to  the  figure  M.  Cajfini  has 
given,  to  the  earth,  this  Ipace  ought  to  contain  13  minutes  and 
§  ot  ^ the  parallel  more  than  in  the  hypothehs  of  tire  earth’s  be- 
Ipnerjcal  *  which  appeared  to  him  confiderable  enough  to 
fee  f,b]e  so  decide  between  slide  t\yo  hypotheiis,  and  by  a 
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ftronger  reafon,  between  the  hypothecs  of  Sir  Ifaac  Newton 
and  M.  Cajfini  5  fince  the  difference  ought  to  be  ftill  more  con- 
dderable  than  that  now  fpecided. 

M.  de  Vifle  concluded  at  lead,  that  independent  of  the  figure 
of  the  whole  earth,  which  could  not  be  determin’d  by  the  foie 
obfervations  made  in  France  without  making  fuppoiitions,  and 
admitting  principles  which  are  ftill  liable  to  be  conteded 3  it 
would  be  of  great  confequence  towards  condruding  exad  maps 
of  the  kingdom,  to  alcertain  this  relation  by  obfervations,  which 
Confided  only  in  forming  triangles  along  the  parallel  ©f  ‘Paris % 
and  oblerving  at  the  two  ends  the  difference  of  the  meridians, 
by  the  mod  exad  methods. 

The  difference,  he  has  now  mention’d,  feem’d  to  him  to  be 
fo  condderable,  that  he  was  in  hopes  of  being  able  to  determine 
it  by  means  only  of  2  places  within  fight  o:  each  other,  and 
fituate  to  the  ead  and  wed  ;  provided  their  difference  of  longi¬ 
tude  were  accurately  obferv’d,  independently  of  adronomical 
obfervations,  by  means  of  lighted  fires  5  after  the  manner  that 
M .Ficart  put  in  pradice  in  Denmark,  for  determining  the  dif¬ 
ference  of  longitude  of  the  adronomical  tower  at  Copenhagen • 
and  Uranihurg  in  the  ifle  of  Huen.  With  this  intent,  in 
April  1720,  M  .de  U  ifle  went  fome  didance  from  Far  is  f'outh- 
wards,  to  the  places  he  judged  propereft  for  his  purpofe :  But 
his  defign  was  not  then  executed,  for  want  of  adiftance,  and  for 
other  reafons,  he  omits  to  mention. 

Since  that  time  M.  de  Vifte  faw  with  pleafure,  that 
S.  Foleni  had  hit  upon  the  lame  thought  with  him  5  as  may  be 
leen  in  his  letter  to  the  Abbe  Grandi,  dated  November  1724. 

The  decifion  of  this  famous  queftion  of  the  earth’s  figure  had 
dopped  here  5  when  in  1733,  the  minider  of  France  having 
thought  it  necefftry  to  conflrud  an  exad  map  of  the  whole 
kingdom  5  and  being  informed  that  the  work  could  not  be  better 
carried  on  than  by  the  adronomers  of  the  Royal  Academy  of 
Sciences ,  applied  to  M.  Cajfini  on  that  head  3  who  was  of  opk 
nion,  that  in  order  to  execute  it  with  the  utmod  exadnefs,  rh& 
lame  method  ought  to  be  made  uie  of  as  for  the  meridian,  by 
taking  thro’  the  whole  extent  of  the  kingdom,  triangles  linkfc 
together,  by  means  of  objeds  feen  fuccefflvely  one  from  ano¬ 
ther,  &c.  This  projed  of  making  a  map  of  France  by  fueff 
triangles  had  been  already  offer’d  to  M.  Colbert  by  M.  FicarP 
in  itf8r,  but  was  not  then  executed.  However  M  Cajfini  pro¬ 
pos’d,  rhat  thefe  triangles  fhould  be  begun  in  a  diredion  per- 
”  ;ular  tq  the  mertefea*  ia  order  to  render  thefe  operations 
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of  fervice  towards  the  decifion  of  the  earth’s  figure,  purfuant  to 
the  method  fpoken  of  above:  And  M.  Caffini ,  having  in  perfon 
undertaken  thefe  operations,  and  carried  them  that  fame  year, 
pfe,  i73  3,  from  ‘Paris,  to  St.  Malo,  whole  longitude  from  Pa¬ 
rts  M.  Pic  art  had  obferv’d  in  1681  *  the  relations  of  the  de¬ 
grees  on  the  meridian  and  parallel  were  found  to  be  fuch  as  were 
requir’d  in  the  hypothefis  of  the  earth  lengthen’d  at  the  poles, 
and  even  more  lengthen’d  than  Caffini  had  determin’d  in  1718  : 
For,  inftead  of  "the  diminution  of  a  fixtieth  part  for  each  de¬ 
gree  of  the  parallel,  which  M.  de  L'ifle  had  found  according  to 
the  earth’s  figure,  as  determin’d  by  Caffini  in  1718,  this  latter 
deduced  from  his  operations  in  1733,  a  diminution  of  the  36th 
part  of  each  degree. 

True  it  is,  that  jVi.  Caffini ,  in  the  account  he  gave  of  this 
determination  at  a  publick  meeting  of  the  Royal  Academy  at 
Paris  Nov.  14.  1733?  does  not  give  it  as  entirely  fure  $  becaufe 
the  longitude  of  St.  Malo,  with  regard  to  Paris,  was  collected 
but  from  one  oblervation  only  of  Jupiter's  fir  ft  fatellire,  where¬ 
in  there  may  poflibly  be  fbme  error  :  But  at  lead  M.  Caffini 
fee  ms  certain,  that  there  is  a  very  confiderable  diminution  in  the 
degrees  of  the  parallel  of  Paris  $  which  confirms  his  opinion 
of  the  earth's  being  longed  at  the  poles.  This  we  are  likely  to 
have  a  better  certitude  of  hereafter,  fince  this  admeafurement 
of  the  parallel  of  Paris  is  carrying  on  in  France  by  M.  Caffi - 
r,i  S' ions,  M.  Miraldi's  nephew,  and  feveral  other  young  ma~ 
thematicians,  inftrudted  by  M.  Caffini  in  this  fort  of  work. 

It  has  been  already  faid,  that  all  thele  operations  performed 
in  France ,  for  the  figure  and  magnitude  of  the  earth,  could  not 
ierve  to  determine  the  earth’s  figure  out  of  France,  without  the 
affiftance  of  certain  hypotheles  $  unlefs  the  fame  thing  were 
undertaken  and  carried  on  in  the  other  regions  of  the  earth, 
more  fouthern  and  northern  than  France.  It  is  upon  this  confi- 
deration,  that  the  Royal  Academy  of  Sciences  took  up  the  re- 
iolution  of  lending  lome  aftronomers  to  make  rhe  like  oblerva- 
ti°ns  as  near  the  equator  and  the  poles  as  pnflible  ;  which  are 
the  places  where  the  difference  of  the  degrees  on  the  meridian 
ought  to  be  the  greateft,  according  to  the  different  hypotheles. 

In  April  1735,  three  mathematicians  and  aftronomers  of  the 
Academy,  viz.  M.  Godin,  Rougher,  and  iDe  la  Go nd amine  let 
out  from  France  for  the  province  of  fffjiio,  the  moil  northern 
part  of  Peru  in  America  ;  in  order  to  oblerve,  juft  under  the 
equmofhal  line,  the  magnitude  of  lome  degrees  of  the  meridian 
#nd  equator. 
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As  to  the  other  mathematicians  and  aftronomers  of  the  fame 
Academy,  viz.  M.  de  Maupertuis,  Camus ,  Clairaut  the  younger, 
and  Mounter ,  the  younger,  who  have  been  lent  to  the  north, 
they  departed  from  France  in  April  1 7  3 <5,  with  M.  Celjius , 
profeffbr  of  aftronomy  at  Upfal ,  who  accompanied  them  as  far 
as  the  bottom  of  the  gulph  of  Bothnia  in  Sweden,  where  they 
might  meafure  about  a  degree  on  the  meridian  at  its  croffing  the 
polar  circle  :  But  as  by  the  Iaft  accounts  M.  De  Uifie  had  of 
them,  they  had  not  finilh’d  their  operations  *  it  is  not  yet 
known  whether  the  magnitude  of  the  degree  meaiur’d  by  them, 
favours  the  opinion  of  M.  Coffin t,  or  that  of  Sir  Jfaac  Newton  : 
All  we  know  is,  that  they  have  found  the  length  of  the  fimple 
pendulum  favourable  to  the  latter,  that  is,  longer  under  the  po¬ 
lar  circle  than  farther  louth.  M.  De  la  Croyere  had  already 
found  the  fame  thing:  For,  being  at  Archangel  in  1728,  he 
there  obferved,  in  the  exadteft  manner  he  poffibly  could,  the 
length  of  the  Ample  pendulum,  which  he  found  to  be  2 1  of  a 
line  longer  than  at  Paris . 

We  are  likewise  informed  by  the  other  Aftronomers  gone  to 
Peru ,  that  in  their  way  towards  the  equator,  being  at  St.  Do¬ 
mingo,  in  Lat.  18  degrees,  37  minutes,  they  there  found  the 
pendulum  fwinging  ieconds  to  be  about  2  lines  fhorter  than  at 
Paris.  Thus,  all  we  hitherto  know  from  thole  Gentleman,  on 
their  expeditions  to  the  north  and  to  the  line,  confirms  the  opi¬ 
nion  of  Sir  Jfaac  Newton ,  and  his  adherents :  And  yet  M.  Mai- 
ran  pretends,  that  this  fhortning  of  the  pendulum  in  drawing 
nearer  the  equator,  is  in  one  ienfe  entirely  independent  of  the 
earth’s  figure. 

Thus  it  appears  from  the  foregoing  account,  that  the  queftion 
concerning  the  earth’s  figure  is  not  yet  decided  :  Nay,  it  is  not 
impoffibie,  that  after  finishing  all  the  observations  which  are 
actually  making,  new  difficulties  may  arile,  and  new  objections 
be  ftarred,  that  may  prevent  its  being  entirely  decided.  How¬ 
ever  all  this  work  cannot  fail  throwing  a  great  deal  of  light  on 
this  important  queftion,  and  procuring  confiderable  advantages 
to  geography,  aftronomy  and  natural  philosophy. 

It  is  with  this  view,  and  particularly  to  render  fuch  impor¬ 
tant  her  vice  to  the  geography  of  Ruffle,  that  M.  De  1'ifle 
thinks  it  neceffary  to  undertake  a  work  of  that  nature  i n  Ruffian 
towards  executing  which,  there  are  great  advantages,  which 
other  nations  have  not.  One  of  the  principal,  is  the  great  ex¬ 
tent  of  Ruffa  every  way  :  For,  were  the  meridian  of  the  Impe¬ 
rial  Qbjervatory  oi  Petersburg  to  be  determined,  it  might  be 
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carried  to  between  2 1  and  29  degrees ;  which  is  a  fourth  part  of 
the  diftance  from  the  pole  to  the  equator.  The  meridians  of 
Mofco  and  Jfkracan  are  not  of  lefs  extent;  and  conlequently, 
by  the  admeafurement  of  fome  one  of  thefe  meridians,  might 
be  determined  more  exactly,  than  could  have  hitherto  been 
done,  the  inequality  that  fubfifts  between  the  degrees  of  the 
meridian. 

This  is  what  the  Great  Cajjini  wifli’d  for;  when,  after  bav¬ 
in**  in  17 or,  determin’d  this  inequality  by  the  extent  of  7  de-- 
or?es  obferv’d  in  France ,  as  mention’d  above,  he  fays,  that  this 
fad  might  be  verified  by  menfurations  of  greater  extent,  if  the* 
other  princes  of  the  earth  did  contribute  as  much  as  the  King  of 
France  towards  the  perfeding  of  fciences. 

In  the  great  extent,  which  might  be  given  to  the  meridian  of 
Petersburg/?,  as  aforefaid,  there  would  be  the  advantage  of: 
knowing,  by  operations  linkt  together,  or  uninterrupted,  the : 
magnitude  of  lome  degrees  equal  to  fhole  which  have  beem 
meafur’d  in  France ;  and  to  that  which  the  French  aftronomers ; 
have  meafur’d  in  Sweden  $  and  not  only  all  the  degrees  between 
the  two,  which  the  French  a/bonomers  have  not  had  in  their 
power  to  obferve,  but  alio  lome  degrees  farther  northward  than 
that  meafur’d  by  them  in  Sweden. 

As  the  exigencies  of  geography  require  the  triangles,  taken 
for  the  determination  of  the  meridian,  to  be  continu’d  on  every 
fide,  and  principally  in  diredions  perpendicular  to  the  meridian, 
or  according  to  the  parallels:  With  what  great  exadnefs  may 
we  not  then  determine  the  proportion  of  the  degrees  on  the  pa¬ 
rallels  to  thole  on  the  meridian,  by  means  of  the  vafi:  extent  of 
the  Rujjian  empire ;  which  on  its  we  hern  fide  extending  as  far 
as  all  the  dominions  of  Europe  from  the  molt  northern  to  the 
moft  ioutbern,  has  no  other  bounds  to  the  eafl  than  the  eah 
jtfdf,  fo  to  lpeak ;  feeing  its  extent  that  way  contains  near  half 
the  earth  ? 


r  Another  great  advantage  to  be  obtain’d  by  the  work  M.fZte 
Eifle  now  propoles  to  be  made  in  Rufjia  i.%  that  coming  after 
others,  the  benefit  of  all  their  knowledge  and  experience  in  the 
like  kind  of  admrafurernents  will  be  reaped  :  Whence  one  may 
exped  to  fucceed,  and  execute  it  better  than  could  have  been 
done  ehewhere,  by  applying  timely  remedies  again!!  the  diffi¬ 
culties  that  occurr’d  in  other  places. 

d  hele  operations  ate  to  be  founded  on  a  balls  of  the  greateft 
length  poiiible  ;  which  mult  be  adtually  meafur’d,  and  with 
the  greateft  exadneis  that  may  be  ;  as  it  is  to  ierve  as  a  founda¬ 
tion 
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ban  fo  the  admeasurement  of  all  the  triangles ;  And  in  this 
point  too  there  is  a  very  great  conveniency  near  Peter  sburg%  fee¬ 
ing  on  the  ice  there  may  be  meafured  out  a  bads,  greater  than  has 
been  hitherto  taken  5  namely  from  the  coaft  of  Ingrid  about 
Peter  feoff  to  the  coaft  of  Finland  towards  Syfterbeck.  There 
is  no  leis  than  20  werfts  didance  between  thefe  2  extremities  5 
and  this  great  diftance  may  be  meafur’d  very  exa&ly,  this  year 
efpecially,  viz.  1737,  that  the  ice  is  very  even:  Moreover,  as 
this  bafis  is  fituate  between  the  ifle  of  Cronftad  and  Peters- 
burgh ,  in  a  direction  nearly  perpendicular  to  the  diftance  from 
Peter  sburgh  to  Cronftad  $  there  can  be  no  better  method  for  in¬ 
ferring  thence,  by  exa£l  obfervution  of  the  angles  taken  at  the 
extremities  of  this  bads,  the  diftance  from  the  centre  of  the^ 
Imperial  Obfervatory 1  to  the  fteeple  of  the  New  Church  of 
Cronftad  $  which  2  objedls  are  feen  reciprocally  from  each  other* 
and  are  not  lels  than  30  werfts  afunder :  And  this  diftance  once 
known  exactly  will  ferve  as  a  foundation  for  all  the  triangles 
that  are  to  be  taken  5  of  which  each  of  the  (ides  may  have  not 
lels  than  from  30  to  40  werfts,  according  as  objects  fhall  be 
found  advantageoufly  fituated  for  that  purpofe.  There  is  the 
mountain  of  Donderhof  to  begin  with,  which,  with  the  Impe¬ 
rial  Obfervatory ,  and  the  fteeple  of  Cronftad  Church,  forms 
one  of  the  moft  convenient  triangles  imaginable  for  the  lubjefk 
propofed. 

In  taking  oblervations  at  thefe  3  places  may  be  feen,  if  others 
of  the  fame  advantageous  fituation  can  be  difcover’d  :  But  when 
no  remarkable  objeifts  are  found  of  the  fituation  and  diftance 
fought  for,  they  muft  be  ereCfted  on  purpofe,  in  the  fame  man¬ 
ner  as  was  of  neceftity  done  in  other  countries.  And  this  may 
be  done  in  Kujfld  with  more  eale  $  fince,  in  places  where  the 
woods  intercept  the  fight,  fmall  towers  may  be  rais’d,  at  very 
little  expence,  out  of  thefe  fame  woods,  with  fignals  placed  on 
them,  which  may  be  feen  as  far  as  is  required.  In  open  places, 
where  conlequently  wood, is  not  fo  common,  fignals  alone,  with' 
out  towers*  will  luffice. 

The  moft  neceffary  inftruments  for  executing  this  undertak¬ 
ing,  are,  befides  the  ordinary  aftroriortlical  inftruments,  a  com¬ 
mon  quadrant  of  between  2  and  3  foot  radius,  for  obferving  the 
angles  of  the  triangles  that  (hall  be  taken  *  and  a  portion  of  a 
circle  of  the  greateft  radius  that  can  be  conveniently  had,  for 
obferving  the  arches  of  the  heavens  corrdpondjng  with  the  dif- 
tances  meafur’d  on  the  earth. 
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The  quadrant  ought  not  to  have  a  radius  of  more  than  be¬ 
tween  i  and  3  foot :  For,  if  it  be  bigger,  it  cannot  for  the  moft 
part  be  made  uie  of  in  fteeples  and  other  places  of  confiderable 
height,  where  it  is  requifite  to  oblerve  :  But  alfo  if  it  be  lets 
than  2  foot,  it  will  not  give  the  quantity  of  the  angles  with  fuff 
ficient  exadlnefs. 

As  to  the  other  inftrument  for  oblerving  the  arches  of  the 
heavens,  its  radius  ought  not  to  be  lefs  than  from  12  to  15  foot  ; 
but  it  is  not  neceffary  that  it  fhould  contain  a  large  portion  of  a 
circle  :  it  is  only  requiiite  to  have  this  portion  fomewhat  larger 
thah  the  arch  of  the  heavens  intended  to  be  meafur’d.  Thus*, 
as  the  meridians,  which  may  be  traced  in  RuJJia ,  can  be  ex-:- 
tended  but  between  22  and  23  degrees,  as  already  mention’d,  it t 
will  fuffice,  that  the  inftrument  employ’d  therein  be  a  portion: 
of  a  circle  of  30  degrees. 

M.  Lie  art,  for  his  firft  operation,  got  an  arch  of  a  circle; 
made  of  18  degrees  and  of  ro  foot  radius,  with  which  he; 
thought  himfelf  fure  within  2  or  3  feconds  :  And  no  other  ittv 
ftrument  was  made  ufe  of  in  the  chief  obfervations  for  the  me-: 
ridian  of  Raris*  The  aftronomers  who  are  gone  to  ^America < 
carried  with  them  an  inftrument  of  12  foot  radius,  and  of  a 
portion  of  a  circle  of  30  degrees.  But  thofe  come  to  Sweden  1 
contented  themfelves  wish  a  portion  of  a  circle  of  5  degrees  and 
j,  and  9  foot  radius :  But  this  inftrument  made  by  Mr.  George , 
Graham ,  a  very  able  mechanic  in  London ,  is  by  its  conftrudftion 
io  exadl,  that  the  aftronomers  who  have  us’d  it,  think  them-i 
lelves  lure  to  2  feconds.  The  one  for  the  obiervations  in  RuJJia 
fhould  be  made  by  the  fame  artift,  and  of  the  fame  con- 
ftru&ion. 

It  is  with  fuch  an  inftrument  that  Mr  .Bradley,  a  celebrated 
JEnglijh  aftronomer,  has  difcover’d  in  the  meridian  altitudes  ol 
fome  fixt  ftars,  certain  conftant  and  annual  variations,  which 
do  not  proceed  cither  from  the  variation  of  the  refractions,  or 
from  the  parallax  of  thele  ftars  5  or  in  fine,  from  any  nutation 
or  wavering  of  the  earth’s  axis  ;  but  which  he  accounts  for  by 
the  fucceflive  motion  of  light. 

Whatever  be  the  caufe  of  thefe  variations,  (which  caufe, 
as  well  as  its  efFedl  are  not  hitherto,  perhaps,  entirely  clear’d 
up)  as  they  may  poilibly  happen  in  the  fpace  of  time  requi¬ 
site  to  be  fpent  in  making  the  obfervations  for  the  meridian, 
or  in  pa{fing  from  one  end  of  the  meridian  to  the  other;  it  u 
neceffary  with  the  fame  inftrument,  or  fuch  another  that 
is  of  pretty  near  the  lame  exa&nefs,  to  examine  the  varia¬ 
tions 
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dons  of  the  ftars  made  ufe  of.  Wherefore  it  would  be  of 
confiderable  advantage,  not  only  for  the  obfervations  of  the 
admeafurement  of  the  earth,  but  alfo  for  all  the  other  princi¬ 
pal  relearches  in  adronomy  to  have  orders  given  for  procu¬ 
ring  two  mural  quadrants  of  Mr.  Grahams  making,  and  of 
the  fame  conftrudion,  as  has  been  alrealy  fpecified  ;  for 
which  there  are  already  walls  railed  at  the  Imperial  obferva- 
tory ,  in  the  plane  of  the  meridian. 

With  thefe  two  quadrants,  which  might  be  of  feven  foot 
radius,  and  the  moveable  telefcope  9  or  10  foot  long,  obferva¬ 
tions  of  the  utmod  accuracy  might  be  made,  fuch  as  the  pre- 
fent  date  of  adronomy  requires. 

Befides  thefe  indruments  now  mentioned,  which  are  ab- 
iblutely  neceffary  to  a  folid  edablilhment  of  adronomy  and 
geography  in  Rufjia,  there  are  dill  feme  other  fmaller  indru¬ 
ments,  that  may  be  of  confiderable  ufe  in  the  operation  pro- 
pofed,  or  that  may  ferve  to  make  other  curious  and  ufeful 
obfervations  at  the  fame  time,  that  thofe  for  the  admealure- 
ment  of  the  earth  are  making. 

When  the  Tides  of  the  triangles,  taken  for  meafuring  the 
earth,  terminate  at  very  elevated  places,  as  on  the  tops  of  the 
highed  mountains,  it  is  neceffary  to  reduce  thefe  triangles  to 
what  they  would  be,  had  they  been  obferv’d  in  horizontal 
planes  fituate  upon  a  level  with  the  fea.  For  this  purpole 
mud  be  known  the  height  of  the  mountains  above  the 
level  of  the  fea,  which  cannot  always  be  determined  geo¬ 
metrically,  or  would  at  lead  be  too  tedious  to  perform  : 
Wherefore,  in '  the  meridian  of  ‘Paris,  which  crofs’d  very 
high  mountains,  M.  Caffini  was  of  opinion,  that  he  ought 
to  fix  their  height  by  a  fhorter  method,  which  is  that 
of  the  height  of  the  fimple  barometer,  obferv’d  on  the  top  of 
each  mountain,  and  compar’d  with  that  obferv  d  at  the 
fame  time  in  another  place,  whofe  elevation  above  the  level 
of  the  fea  was  known.  But  as  that  method  fuppofes  the 
knowledge  of  the  proportion,  which  the  different  fallings  of 
the  mercury,  keep  with  the  different  heights  to  which  the 
barometer  is  carried  5  and  as  natural  philoiophers  are  not  hi¬ 
therto  entirely  agreed  on  this  head,  for  want  of  obfervations 
of  fufficient  accuracy  :  Hence  it  happened,  that  Dr.  Defa - 
gutters ,  making  appear  that  M.  Caffini  has  not  made  ufe 
of  the  mod  exa£!  proportion,  found  reaions  for  correcting,  or 
at  lead  for  doubting  of  fame  of  Cafjifli  s  calculations.  Thus 
it  mud  be  by  the  affidance  of  new  experiments,  better  cir- 
curudantiated  than  thofc  hitherto  made,  and  purluant  to  a 

Q  oi  t^ory 


‘4 


2Q2  MEMOIRS  of  the 

theory  entirely  agreeing  with  thefe  experiments,  that  tbk 
method  may  be  employ’d  with  certainty,  far  determining  the 
height  of  mountains  by  the  barometer,  and  reducing  the  an¬ 
gles  obferv'dfrom  the  tops  of  theie  high  places,  to  what  they 
would  be,  if  they  had  been  obferv’d  on  a  plane  horizontal 
with  the  level  of  the  fea:  Now  thefe  new  obfervations  may 
be  made  on  rhe  way  in  tracing  the  meridian  $  and  for  that 
purpofe  M.  de  VI fie  begun  to  condruCF  compound  barome¬ 
ters,  which,  by  the  peculiar  nicety  of  their  make,  will  ferve, 
with  accuracy  to  obferve  the  quantity  of  the  mercury’s  fallr 
at  rhe  different  elevations,  to  which  they  fh all  be  carried], 
in  order  to  fix  with  greater  certainty  the  proportion  of  thatt 
fall  :  And  in  the  conftruClion  and  ufe  of  thefe  inftrumentss 
he  propofes  to  provide  againd  the  effecfs  of  heat  5  which,  as> 
it  is  different  in  the  different  times  and  places  of  makings 
tiiefe  experiments,  may  poffibly  produce  apparent  variations, 
of  which  it  is  neceflary  to  keep  an  account. 

There  is  dill  another  method  of  determining  the  elevations 
above  the  level  of  the  fea  of  all  the  points,  in  which  thee 
triangles  terminate,  that  are  made  for  the  admeafurement  of 
the  earth  :  And  this  may  be  done  by  beginning  thefe  opera¬ 
tions  near  the  fea,  and  adually  meafuring  how  many  torfes; 
and  feet  the  planes  of  the  fird  dations  are  elevated  above: 
the  level  of  the  fea  :  For,  if  the  angles  of  rhe  apparent  ele¬ 
vation  of  the  iecond  dations,  feen  from  the  fird,  be  after¬ 
wards  obierv’d,  it  will  be  an  eafy  matter,  from  the  known  di¬ 
dances,  to  reduce  the  true  elevations  of  the  latter  above  the1 
former  5  and  confequently  above  the  level  of  the  fea,  making? 
proper  allowances  in  the  calculations  for  the  difference  of  the 
apparent  level  from  the  true  one  :  In  this  method  nothing  is 
to  be  apprehended  but  the  variation  of  refractions  5  but'  tor 
this  a  remedy  may  be  found,  for  the  mod  part,  by  returning1 
upon  one’s  deps,  that  is,  by  reciprocally  obferving  the  fird 
dations  feen  from  the  fecond  :  For,  if  it  be  found  that  as 
much  as  the  fecond  dation  appears  elevated  above  the  fird  * 
ip  much  toe  fird  is  depretled  below  the  fecond,  except  the 
fniaii  durerence  which  mud  arife  according  to  the  given  di¬ 
stance, .  it  will  be  a  proof  that  the  retraction  has  been  of  no 
prejudice. 

1  he  obs  ervations  and  determinations  of  the  true  heights  of 
all  the  places,  which  are  to  be  vifited,  will  nor  be  the  lead 
laborious  ot  rhofe  that  are  to  be  tirade  in  thefe  journies  $  but 
their  ufe  (nine  is  will  be  a  fufficient  recom  pence  for  the  trou- 
|>k|  fince  tney  will  afford  us  the  means  of  knowing  all 
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the  chief  unevenneffes  of  the  ground  travers’d  by  thefe  great 
triangles;  which  being  compar’d  with  the  length  of  the  courfe 
of  the  rivers,  may  give  us  room  to  judge  of  their  rapidity, 
of  the  eafe  or  difficulty  of  their  communications,  &c. 

The  other  considerable  obfervations  and  experiments  to  be 
made  in  the  journies,  undertaken  for  fuch  enquiries,  are  the 
obfervations  of  the  magnetic  needle,  both  as  to  its  dip  and  va¬ 
riation  :  But  chiefly  the  obfervations  of  the  length  of  the 
Ample  pendulum  ;  which  at  prefent  is  become  requiiite  to 
be  obferv’d  with  as  much  exafinefs  and  in  as  many  places  as 
poffible. 

All  the  operations  and  obfervations  he?e  propos’d,  however 
arduous  and  difficult  they  may  prove,  have  no  other  end  than 
the  benefit  of  geography  :  thefe  who  are  to  have  the  manage¬ 
ment  of  this  enterprize  mu  ft  be  attended  by  feveral  fur- 
veyors  and  other  mathematicians  of  Ruffia ,  who  are  to  be 
inftruffed  on  the  road,  and  employ  d  at  the  fame  time  in 
leffier  operations  with  fmaller  inftruments  :  By  which  means 
the  maps  of  the  countries,  taken  in  by  thefe  great  triangles, 
may  be  verified.  And  thus  according  as  this  work  advances, 
the  finifhing  Broke  may  be  given  to  the  maps  of  RuJJla. 

j ?he  affinal  Menfuration  of  the  Rafis  propofed  in  the  pre¬ 
ceding  Dijfert  at  ion  •.  by  the  fame,  Phil.  Tranf.  N°  445. 
p.  50. 

MPDe  L'lfie  a&ualiy  undertook  to  meafure  the  bafis 
©  mentioned  above,  and  he  had  the  good  fortune  to 
meafure  it  exactly  on  the  ice,  by  taking  the  precife  diftance 
between  the  caftfe.  at  Feterhojf,  and  thecaftleof  Doubki , 
fituate  oppofite  to  it  on  the  Finland  coaft.  He  found  the 
diftance  between  the  oppofite  vvalis  of  thefe  caftles  74,  250 
feet  Englijb.  This  bafis  being  much  greater  than  any  of 
thofe  hitherto  employ’d  for  this  purpofe,  gives  room  to  expefl 
great  exa6tnefs  in  the  whole  work,  when  it  (hall  be  carried, 
on  m  the  fame  manner  :  It  will  at  the  fame  time  ferve  to 
make  a  very  exa&  map  of  the  bottom  of  the  gulph  of  Fin¬ 
land.  v  1-7 

It  is  for  the  fame  purpofe,  and  for  better  ordering  the, 

charts  of  the  coafts  of  the  Baltic ,  that  he  intended  (as  (oon 
as  his  proje<5I  (hall  be  approved  in  its  full  extent}  to  oegin 
to  measure  his  triangles  along  the  coafts  of  Ingria  and  JAvo~ 
Via ,  to  the  iflands  of  Dagho,  Oefel ,  &c.  And  to  the  end  that 
the  charts  of  the  places  taken  in  by  thefe  triangles  mighr  be 
'  '  ■  ■■  :  '  .  fimfhed 
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fimfhed  at  the  fame  time,  he  defign’d  to  take  with  him  all 
the  charrs  of  thefe  parts,  which  could  be  had,  in  order  to 
verify  and  correal  them  in  his  way. 

He  likewife  intended  to  publifh,  as  foon  as  poffible,  all 
the  operations  and  obfervations  he  fhould  make  in  his  ex¬ 
pedition  $  that  thus,  early  benefit  might  be  reap’d  from 
them  ;  and  that  the  publick  at  the  fame  time  the  charrs  come 
out,  might  be  acquainted  with  the  foundation  on  which  they 
are  conftru£fed.  What  retarded  the  publication  of  the 
whole  detail  of  his  operations  in  taking  the  bafis,  that  is,  of 
the  precautions  he  ufed  in  afcertaining  it,  was  his  employing 
Bnglifh  feet  in  meafuring,  which  he  had  a  mind  to  reduce 
rot  he  Ruffian  meafure  5  but  as  it  was  requifite  to  confult 
the  original  ftandards  on  this  head,  which  he  had  not  hitherto 
been  able  to  procure,  he  was  for  thefe  reaions  obliged  to  de¬ 
lay  the  publication  of  thefe  firft  obfervations. 

Obfervations  of  mo  Parhelia,  or  mock-funs ,  feen  December 
30.  1  7  3  5  5  alfo  of  an  fAurora  ‘Borealis ,  December  11. 
1735.  by  Mr .  Timothy  Neve.  Phil.  Tranf.  N°  445. 
p.  5 2. 

ON  Buefday  the  30th  of  ^December ,  17  35.  betwixt  Cher¬ 
ry  Orton  and  Mlvoalton  in  the  county  of  Huntingdon, 
he  obferved  two  parhelia  ;  the  firft  of  which  fhone  fo  bright, 
that  at  in  ft  he  took  it  for  the  real  fun  ^  till  looking  a  little 
farther  on  his  left  hand,  he  law  the  true  fun,  much  the  bright- 
eif,  in  the  middle,  and  a  mock-fun  on  each  fide,  in  a  line 
exaflly  parallel  to  the  horizon.  He  guefs’d  their  diftance  to 
be  about  40,  diameters  of  the  fun,  or  as  they  ufually  ap¬ 
pear  23  degrees.  That  on  the  left  hand  of  the  fun,  when 
faw  it  firft,  was  fmall  and  faint  •  but  in  about  two  minutes 
time  it  became  as  large  and  bright  as  the  other,  and  ap* 
peared  at  once  like  two  white  lucid  fpors  on  each  fide  of  the 
fun,  eaft  and  weft,  lecmingly  as  big,  but  not  fo  well  defined  : 
In  about  three^oimutes  they  loft  both  their  colour  and  form, 
and  put  on  thofe  of  the  rainbow  •  the  red  and  \ellow  in  both 
were  very  beautiful  and  ft rong  next  the  fun,  'the  other  co¬ 
lours  fainter.  _  I  hey  became  as  two  parts  of  an  arch,  or  jeo^ 
ment  ot  a  circle,  with  the  copcave  part  towards  the  fun, 
only  round  at  top,  the  light  and  colour  learning  downwards, 
and  tending  towards  a  point  below:  This  continued  for 
tour  or  five  minutes,  when  the  colours  gradually  difappear- 
ing,  tney  uceame,  as  before,  lucid  fpors*  without  any  diftinc- 

tion 
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tion  of  colours  :  They  lafted  a  full  hour  ;  fometimes  the  one 
brighter,  and  fometimes  the  other,  probably  according  to  the 
variation  of  the  clouds  and  air.  When  Mr.  Neve  firft  law 
it,  it  was  exactly  a  quarter  after  n.  There  had  been  a  fro  ft 
in  the  morning,  which  went  away  pretty  foon  with  a  thick 
rmft  5  and  between  ioand  n  o’clock  it  clear’d  up,  leaving 
only  a  hazinefs  in  the  air  behind  it :  The  weather  quite  calm, 
wind,  as  he  thought,  atN.  W. 

Thefe  parhelia  are  commonly  fcen  with  a  circle  or  halo 
round  the  fun,  concentrical  to  it,  and  pafting  thro’  the  difks 
of  the  fpurious  or  mock-funs  :  But  there  was  not  the  lea  ft 
appearance  of  fuch  a  circle  here  5  it  having  only  a  tendency 
towards  one,  when  it  wasfeen  with  the  rainbow  colours. 

The  other  phenomenon  was  that  pretty  common  one  of  the 
Aurora  borealis  ;  of  which  tho’  there  are  fo  many  exa£f  and 
curious  accounts  in  the  Dhilofophical  Tr an/ aft  ions  5  yet  Mr. 
Neve  does  not  remember  any  one  in  the  manner  he  faw 
this  of  the  nth  of  "December  1735* 

A  little  after  5  o’clock,  he  obferv’d  the  northern  hemi- 
fphere  to  be  obfcur’d  by  a  dufky  red  vapour  ;  in  which,  by 
degrees  there  appear’d  feverai  very  fmall  black  clouds  near 
the  horizon.  He  thought  it  feem’d  to  be  a  preparation  for 
thofe  lights,  which  were  afterwards  feen  5  the  firft  eruption 
of  which  was  within  a  quarter  of  an  hour,  full  eaft  from  be¬ 
hind  one  of  the  fmall  dark  clouds,  and  foon  after  feverai  others 
full  north  :  Thefe  ftreams  of  light  were  of  the  fame  dufky 
red  colour  with  the  vapour,  they  firft  appear’d  and  vanifh’d 
inftantly.  He  obferv’d  eight  or  ten  of  thefe  at  once,  about 
the  breadth  of  the  rainbow,  of  different  heights,  feverai 
degrees  above  the  horizon,  and  they  look’d  like  fo  many  red 
pillars  in  the  air  5  and  no  fooner  did  they  difappear,  than 
others  fhew’d  themlelves  in  different  places:  In  about  half 
an  hour,  this  colour  of  the  vapour  gradually  changed  it  fell 
towards  the  ufual  white,  and  fpread  ltielf  much  wider  and 
higher  5  and  after  that,  appear’d  as  ufual. 

Obfervations  of  mo  Parhelia  Jeen  at  Wittemberg  in  Saxony 
on  Dec.  31,  1735,  G.  S.  by  M  Weidlcr.  Phil.  Tranf. 

N°  445-P*54- 

DEC.  31,  1735.O.  S.  little  after  10  in  the  morning,  a 
friend  told  M .IVeidler,  that  feverai  funs  were  to  be  leen 
in  the  heavens :  Upon  this  the  latter  went  dire£fly  into  rhe  gar¬ 
den  adjoining  to  his  houle,  and  he  immediately  law,  near  the 

fun 
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fun  S  (Fig.  15.  Plate  IX.)  on  his  left  or  weftern  fide,  the  fol¬ 
lowing  particulars  ;  namely  the  parhelion  B,  as  big  as  the  true 
fun.  This  mock-fun  was  amidft  ftnall,  round,  white,  clouds, 
let  thick  and  clofe  to  one  another:  The  part  of  the  parhelion*, 
which  faced  the  weft,  was  not  round,  but  broken,  having  about: 
a  third  part  of  its  circumference  open,  and  /hooting  out  the  = 
long  bright  ftream  or  tailBH:  To  this  ftream,  both  above  and 
below,  adher’d  another  ftream  F  G,  fomewhat  incurv  ned,  with 
its  horns  rurned  from  the  fun  weftwards  :  The  middle  of  this 
mock  fun  Ihone  with  fo  great  a  light,  that  the  naked  eye  could 
not  bear  it  5  wherefore,  he  view’d  it  attentively  thro5  a  glals 
darken’d  with  the  i'moke  of  a  wax-candle  :  The  light  of  the 
parhelion  B  appear’d  much  weaker  than  that  of  the  true  fun  $ 
its  circumference,  which  faced  the  fun,  was  red  $  in  like  manner 
that  part  of  the  ftream  F  G,  which  was  towards  the  fun,  was 
purple.  Within  the  red  border  appear’d  the  other  colours  of 
the  rainbow,  as  yellow,  green  and  azure  :  And  the  ftream  B  H 
was  likewife  embellifli’d  with  red  and  yellow.  Both  edges  of 
this  were  reddifh,  and  its  middle  yellowifh.  The  fun  S  was 
15  degrees  and  \  above  the  horizon  5  and  its  image  B  was  near 
the  lame  altitude  :  For,  he  then  found  it  to  be  14  degrees.  He 
meaiur’d  the  diftance  from  S  to  B,  more  than  once,  and  he 
found  it  to  be  20  degrees.  The  arch  FG  was  near  6  degrees 
in  length.  Moft  of  the  fouth  part  of  the  hemifphere  was  over- 
caft  with  white  clouds,  interfperfed  here  and  there  with  lome 
darker  ones:  There  were  lome  thin  clouds  before  the  true  fun, 
thro5  which  his  rays  ealily  palled  :  When  thicker  clouds  fur- 
rounded  the  fun,  the  brightnefs  of  the  parhelion  was  leflen’d  : 
The  parhelion  was  now  and  then  hid  by  dark  clouds.  The  thin 
white  clouds,  with  which  the  northern  part  of  the  Iky  was  over- 
caft,  reach’d  up  to  the  zenith.  Soon  after  his  firft  oblerving 
the  parhelion  B,  as  he  look’d  up  to  the  zenith,  he  faw  the  beau¬ 
tiful  rainbow  CDE  parallel  to  the  horizon,  with  its  horns 
turned  to  the  north  :  It  had  the  ufual  colours  of  the  rainbow, 
all  very  diftirift  *  the  purple  was  on  the  fide  facing  the  fun  ; 
next  to  it  was  the  yellow,  then  the  green,  and  laft,  the  azure, 
A  line,  drawn  from  the  lurfs  centre  to  the  middle  D  of  the  iris , 
tended  to  the  zenith,  and  was  a  portion  of  that  vertical  circle, 
in  which  the  fun  then  was.  The  point  D  was  61  degrees  dil- 
tant  from  the  horizon  $  wherefore,  the  diameter  of  the  rainbow 
was  58  degrees  :  However,  there  was  but  part  of  the  rainbow 
CDE  fecn  5  the  ends  of  which  were  fometimes  but  38  degrees 
from  each  other :  For,  more  or  Ids  of  it  appear’d  at  different 

times  5 
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times  ;  but  fcarcely  above  a  fourth  part  of  its  circumference  at 
anytime.  It  was  lometimes  feen  among  fmall  white  clouds, 
which  were  about  the  zenith,  and  fometimes  in  a  clear  fky.  It 
laded  till  the  fun  and  mod  part  of  the  fky  was  overcad  by 
thick  clouds.  The  thicknefs  of  the  rainbow  C  K,  as  well  as 
M.  IVeidler  could  edimate  by  the  naked  eye,  was  one  degree  of 
a  great  circle. 

but  as  the  neighbouring  houfes  hinder’d  his  having  a  free 

O  Cj  O 

profpect  eadwards  from  his  garden,  he  went  to  another  place, 
whence  he  had  a  full  view  of  the  hemifpbere  :  And  having 
reach’d  thither  a  little  before  u,  be  immediately  faw  another 
parhelion  A  to  the  ead,  20  degrees  from  the  fun,  as  the  fore¬ 
going  was,  and  elevated  15  degrees  above  the  horizon.  This 
muck-fun  was  not  inferior  to  the  other  B  in  brightnefs :  For, 
the  naked  eye  could  no  more  bear  it  than  that  3  its  light  was 
white,  its  figure  round,  and  its  iize  equal  to  that  of  the  lun  $. 
This  parhelion  A  /hot  out  the  dream  IL,  which  was  re£li linear, 
white  and  refplendenf,  8  degrees  in  length  5  and  as  far  as  he 
couid  diicover,  void  of  colours:  For,  it  appear’d  among  fmall, 
white,  broken,  clouds;  and  laded  fomewhat  longer  than  rhe 
former,  without  changing  its  figure.  Upon  the  fun’s  being  hid 
by  thick  clouds  about  half  an  hour  after  ir,  both  thefe  mock- 
funs  difappear’d  5  but  became  vifible  again,  upon  the  fun’s 
fhining  bright. 

The  whole  of  the  phenomena,  obfcrv’d  in  thefe  parhelia, 
amounts  to  this;  that  the  true  fun  S  was  accompanied  by  z 
parhelia  ;  both  20  degrees  didant  from  the  fun,  one  on  each 
fide  3  and  having  nearly  the  fame  altitude  with  the  lun  from 
the  horizon.  Above  the  parhelia,  part  of  a  rainbow  furrounded 
the  zenith  3  and  each  of  the  parhelia  lent  forth  a  bright  lumi¬ 
nous  dream  or  tail  3  one  redilmear  and  white,  the  other  fome¬ 
what  mcurvated  and  colour’d.  Moreover,  from  the  wellern 
parhelion,  a  dream  parallel  to  the  horizon,  and  fomewhat 
pointed,  extended  itfelf  on  the  fide  oppofire  to  the  fun  3  and 
■t his  fcene  laded  for  the  2  hours  of  10  and  ii  hefhre  noon,  till 


thick  clouds  put  an  end  to  it. 


There  was  no  appearance  of  an 
entire  cro-ivn,  inch  as  u finally  accompanies  parhelia,  and  encir¬ 
cles  the  fun  ;  tho’  M.  IVeidler  observed  the  trad  of  the  fky 
near  the  fun,  both  with  the  naked  eye  and  flirt/’  glailes. 

As  to  the  date  of  the  heavens  on  the  3  1.  of  t December ,  when 
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the  parhelia  were  obterv’d  :  Uarly 
merlpfead  the  horizon:  About  9  o’clock  this  fog  condeofed  into 
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were  collected  into  tkin  clouds,  particularly  in  that  part  about 
the  fun:  Then  the  fky  became  clear  about  the  north  5  and 
there  blew  a  gentle  wind  a  little  to  the  fouth  of  the  ealt. 

After  noon,  clouds  gather’d  to  the  weft:  About  30  minutes 
after  twelve,  the  whole  bemilphere  was  overcaft  but  in  the 
evening  it  became  clear  and  lerene  on  all  lides.  On  the  follow¬ 
ing  days,  from  the  ift  to  the  6th  of  January,  the  fky  was  con- 
ftanrly  cloudy,  or  dark  and  the  fun  leldom  l'eenthro’  the  breaks 
of  the  clouds.  On  the  7th,  the  weather  clear’d  up,  which 
lafted  3  days.  On  the  iofh,  the  whole  hemifphere  was  over¬ 
caft  with  clouds;  and  therefore  this  appearance  of  parhelia  has 
not  been  attended  with  any  uncommon  weather. 

The  publilher  having  lent  M.  Weidler  an  account  of  Mr: 
2$ eve  s  observation  of  the  mock-luns,  leen  by  him  in  England ; 
which  leem  to  agree  in  lb  many  circumstances  with  thole  leerii 
by  the  other  in  Germany  ;  M.  Weidler  in  his  anlwer  faith ; 

4  That  it  teems  to  him  very  worthy  of  remark,  that  parhelia  2 
‘  lb  very  much  alike,  fhould  appear  two  lubfequent  days  ir 
4  places  lb  diftant  from  each  other  ;  which  indicates  a  limilat 
*  ftate  of  the  air  or  atmolphere  in  both.’  This  extraordinar) 
incident  put  M  .Weidler  upon  writing  an  effay  on  the  caule  oi. 
parhelia:  And  accordingly  he  hath  pubiifh’d  a  fmall  pamphlet 
in  quarto,  intitul’d  Jo.  Frid.  Weidleri  commentatio  de  parke- 
lils,  Menfe  januarit  Anno,  1736,  prope  Petroburgum  Anglic 
&  1/itemburgde  Saxontmviiis.  Accedif  de  rubore  cadi  ignec 
menle  jDecembri  Anno  1737  obfervato  cor  oil  ar  ium  ^  Vitember 
glee ,  1738,  in  quarto. 

An  Obfervation  of  three* Mock-funs  feen  in  London,  Septemi 
ber  17,  1736;  by  Mr.  Folkes.  Phi).  Tranl.'  N°  445.  p.  59. 

VEPct.  17,  1736,  a  little  after  7  o’clock  in  the  morning,  as 
Mr.  Folkes  was  reading  in  a  room  that  looks  towards  the 
north-eaft  he  accidentally  took  notice  of  an  odd  ftream  of  co¬ 
lour’d  light,  [hooting  upwards  from  the  fun,  as  he  ther 
thought,  which  fhone  thro’  a  thin  wateri/h  cloud  :  But  recol 
letting  that  the  appearance  was  ieveral  degrees  more  northerly 
than  the  fun’s  true,  place  at  that  time,  he  immediately  went  t< 
the  window,  and  found  what  he  had  taken  for  the  fan  was  i 
parhelion  Ihooting  out  a  ftiort  horizontal  ftream  or  tail  toward: 
the  north  the  fun  itlelf  fhining  prettv  bright  and  clear  at  the 
fame  time.  He  alfb  oblerv’d  that  the  ftream  he  had  at  firft  feet 

hro’  th« 
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was  part  of  an  arch  concentric  to  the  fun,  and  palling  t 
parhelion:  This  arch  was  for  a  good  way  tolerably  del? 
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inged  with  red  on  the  infide,  and  a  bluifh  white  on  the 
Dther.  He  then  caft  his  eye  to  the  other  fide  the  iun,  where 
be  obferv’d  a  2d  parhelion,  at  the  fame  didance  from  him 
towards  the  fouth,  tho' not  yet  fo  bright  as  the  fiilt.  He 
then  went  up  to  his  leads,  his  prolpe£l  being  too  confined 
below  5  where  foon  after  he  was  come,  he  found  the  pheno¬ 
menon  to  improve  considerably,  the  arch  round  the  lun  forming 
itfelf  into  more  than  a  femi-circle,  reaching  almod  to  the  hori- 
zon  northwards  and  with  very  little  dilconrinuance  beyond  the 
lecond  parhelion  towards  the  fouth.  He  tnen  began  to  per¬ 
ceive  a  $d  parhelion,  where  the  circle  furrounding  the  fun, 
would  have  been  cut  by  the  vertical  pairing  through  him  ; 
and  in  the  fame  place  his  circle  was  touched  by  the  area  or 
another,  in  fome  fort  confounding  itfelf  with  it  in  the  place 
where  the  3d  parhelion  appear’d:  Tms  was  a  good  deal 
fainter  than  the  other  two  h  and  the  laft  mentioned  arch  ex¬ 
tended  but  a  little  way:  So  as  to  be  difficult  to  determine 
where  its  centre  lay  5  this  arch  was  likewife.  colour  d,  out 
with  red  on  its  convex  part:  He  hid  iome  time  before  1 11s 
likewife  began  to  fee  another  circle,  furrounding  tne  iun  at 
the  Pittance  of  about  45  degrees,  which  appear'd  to  be  about 
twice  the  dtftance  of  the  firft  ;  and  this  likewife  encrcafing 
whilft  he  was  conGdering  it,  became  little  lets  than  a  lemi- 
circle,  being  likewife  tinged  with  red  like  the  other  on  the 
ioner  Gde,  When  this  circle  had  thus  pretty  well  formed 
itfelf,  he  alfo  difeover’d  the  arch  of  a  4th  circle,  touching 
this,  or  rather  confounding  itfelf  with  it  in  its  highefl  part, 
and  furrounding,  as  it  ieern’d,  the  zenith.  Of  this  laft  cir¬ 
cle  he  faw,  when  it  was  moft  eompleat,  better  than  half, 
and  it  was  much  ftronger  colour’d  than  any  of  .he  others, 
being  of  a  bright  red  on  its  convex,  and  a  good  blue  on  1- 
concavc  part.  In  the  part  where  this  circle  blended  itfelf 
with  the  larger  of  thofe  that  were  concentric  to  toe  ,  un,  tne .r 
common  part  was  nearly  white,  and  rig  t'-r  ^  .a”  j  V  f^pea- 
hardly  enough,  to  call  it  a  4*  p«he |,,on;YA11^‘C 
ranees  are  reprefented  in  Fig.  16.  Plate  IX.  1  he  principal 
mock  funs  continu’d  tolerably  bright  till  near  o  o  clock  the 
fouthern  part  of  the  phenomenon  improving  as  the  northern 
pan  decayed;  and  the  fouthern  parhelion  was  once  fo  ongnt, 
that  raking  the  advantage  of  a  place  where  a  chtmnev  niter 
cepted  the  true  fun,  it  call  a  very  vifibl.e  Ihadow.  In  hk 
manner  the  white  and  lummoushorlzont.il  tail,  that  proceeded 
from  this  parhelion  was  much  longer  than  that  of  the  o.hct, 
reaching  at  one  time  beyond  the  outer  of  the  two  concent.* 


V) 

l 


300  M  EMOIRSjf  the 

circles.  The  parhelia  therofelves,  tho’  very  luminous,  were 
however  never  defin’d  with  any  exaftnefs  as  to  their  d liks, 
but  look’d  as  the  fun  is  fometimes  feen  thro’  a  thin  whitilh 
cloud;  and  they  were  themfelves  of  a  reddifh.  colour  on  that 
fide  next  the  true  fun.  About  8  the  phenomenon  was  fen  fir 
bly  decreas’d,  and  had  entirely  difappear’d  by  20  minutes 
after. 


'j$  rupture  of  the  Ileum  front  an  external  Contufion  without 
anf  external  Wound ;  bv  M.  Chriftianus  Wolfius.  Phil. 
Tranf.  N°  445.  p.  61.  ^ranpted  from  the  Latin. 

A  Certain  labouring  man  ended  his  days  by  a  melancholy 
accident,  as  follows  ;  a  ftone  falling  down  upon  his 
lower  belly,  (truck  it  fo,  that  the  place  affecieci  came  indeed 
to  view,  but  without  any  external  wound.  T.  he  day  fol-  ■ 
lowing  about  noon,  the  man,  tho’  pretty  rebuff  contrary  to 
all  expectation,  expired.  Upon  opening  the  abaomen,  mere 
was  difcover’d  a  large  rupture  in  the  ileum  ,  lo  that  it  only 
adhered  behind  to  the  other  guts  with  its  contents  dil- 
charg’d  into  the  cavity  of  the  abdomen.  The  liver  was  pale, 
quite  void  of  its  native  colour  5  and  even  the  lungs  them¬ 
felves  had  receded  from  their  natural  date,  having  loft  their 
natural  colour.  From  the  livid  (pot  on  the  abdomen,  M. 
Wolfius  gather’d,  that  the  (tone  had  (truck  with  its  (harp  end 
upon  the  belly,  and  that  the  gut  was  burft  by  too  great  a 
tendon,  in  the  manner  as  incurvated  bodies  are  broken  in 
their  fuperior  convexity. 


Some  new  fatical  Experiments  ;  by  IDr.  Defagu! iers.  Fhii. 

Tranf.  N°  445.  p.  (>2. 

*|IT  H  BN  a  song  and  heavy  body  lying  on  the  ground  is  to 
V V  be  rais’d  up  at  one  end  (like  a  lever  oi  the  2d 
kindd  while  the  other  end  keep  its  place,  and  b  iconics  the 
centre  of  its  motion  ;  the  prop  made  ufe  of  to  fupport  it  at 
any  point  in  vs  whole  length,  (u (tains  a  certain  prciiuie  from 
the  beam.  Now  the  Doctor’s  experiments  are  to  (hew,  by  a 
■force  ilrawing  always  in  the  direction  of  the  prop,  what  is  the 
quantity  of  the  prcliure  on  the  prop,  according  to  the  length 
t>f  the  nron,  the  angle  it  forms  with  the  beam,  or  with  the 
horizon;  and  the  alliance  from  the  centre  of  motion  of  the 
beam  which  the  prop  is  applied  :  For,  when  the  prop 
s  taken  away,  the  force  drawing  in  the  direction  oi  the  jump 

\  "  1  •  .  .  .4  dP«/H>r  1/  *  I  Tf  T  I  r» 


£3-  t  **  (V *  i  *-'1-  w  ti  y  ,  i  ’UUV^  Ui  ii  v  •»  ■  y  h  | 

kjii  Ben  the  beam  in  squilibrio  ;  and  a  force  ever  io  little 
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poife  the  beam,  and  raife  it  higher ;  but  overcome  the 
power  and  bring  down  the  beam,  if  it  be  added  or  applied  to 

the  beam . 

Tho’  in  every  cafe  or  experiment  we  have  this  analogy 
taken  from  mechanical  principles,  vix>  that  the 


Intenfity  of  the  power  : 

Is  to  that  of  the  weight  :  : 

As  the  diftance  of  the  line  of  direction  of  the  weight : 
to  the  didance  of  the  line  of  direction  of  the  power. 


Yet  to  find  thofe  diftances  nicely  in  the  feveral  applications 
of  the  prop,  we  muff  have  recourfe  to  geometrical  con- 
ftrudlions  and  reafonings.  With  thefe  and  the  algebraical 
expretfions  of  the  fame,  the  experiments  exafliy  agree. 

All  the  Docfor  propofes  now  is  to  {hew  the  experiments 
by  means  of  a  machine  which  he  contrived  for  the  purpofe, 
and  got  executed  with  great  nicety,  not  in  ornaments,  but 
only  where  nicety  in  a  mechanical  inftrument  ought  to  be 


pbferv’d . 

In  this  machine,  the  iron  bar,  or  paralleliptped  represent, 
ing  the  heavy  body,  weighs  12  drachms,  12  penny- weight, 
12  grains,  or  6060  grains  5  and  its  centre  of  gravity  is  at  the 
di fiance  of  20  inches  and  £  from  its  centre  of  motion. 

The  props  he  makes  ufe  of  are,  the  one  of  five,  and  die 
other  of  ten  inches  :  To  overcome  the  fri&ion,  allow’d  for 
by  certain  rules  in  all  cafes,  he  ufes  a  nice  brafs  pally  of 
three  inches  in  diameter,  whole  pivots  are  but  parrs  of 

an  inch  in  diameter  :  So  that  the  60th  part  of  the  power,  ad¬ 
ded  to  it,  will,  in  all  calcs,  overcome  the  fri£f  ion. 

Qtfe  1.  In  which  the  prop  is  perpendicular  to  the  horizon, 
exemplified  by  two  experiments. 

Exp.  1.  The  prop  is  equal  to  five  inches,  and  placed  under, 
a  point  in  the  bar  10  inches  diftant  from  the  centre  of  mo¬ 
tion.  Here  the  power  a  fling  in  the  direction  of  the  prop, 
able  to  keep  the  bar  in  that  fixation,  or  the  prclfure  fu- 
ftained  by  the  prop,  will  be  found  250  ounces,  17  penny¬ 
weight,  r  5  grains  5  and  the  friflion  8  penny -weighty  17 
grains.  The  foot  of  the  prop  is  to  be  at  eight  inches  and 

from  the  centre  of  the  motion.  T 

"  £%p  2 .  If  the  fame  prop  of  five  inches  be  placed  under 

a  point* in  the  bar  at  30  inches  from  the  centre  of  morion, 
the  power  or  preffare  will  be  eight  ounces,  12  penny- weight 
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13  grains  ;  and  the  fri&ion  equal  to  two  penny-weight,  it 
grains.  The  foot  of  the  prop  is  to  be  diftant  from  the  centre 
of  motion  29  inches  parts. 

Cafe  2.  In  which  the  prop  is  perpendicular  to  the  bar,  ex¬ 
emplified  by  three  experiments. 

Exp.  1.  Now  let  the  prop  (ftill  five  inches  long)  be  placed 
To  as  to  be  perpendicular  to  the  bar  in  a  point  12  inches  di¬ 
ftant  from  the  centre  of  motion.  Here  the  power  expreftive 
of  the  prefigure  fhould  be  19  ounces,  eighteen  penny-weight, 
4  grains;  and  the  fri&ion  fix  penny-weight,  15  grains  :  But 
on  account  of  a  corre£lion  neceffary  to  be  made  to  this  (be- 
eaufe  the  bar  is  thick  as  well  as  heavy,  and  the  cen¬ 
tre  of  gravity  above  the  furface  to  which  the  prop  is  applied) 
the  power  or  preffure  fuftained  will  be  only  19  ounces,  15 
penny-weight,  five  grains  ;  and  the  fri&ion  fix  penny- weight, 


14  grains. 

N.  <B.  The  diftance  of  the  foot  of  the  prop  in  this  cafe  is 
13  inches  from  the  centre. 

Exp.  2.  The  prop  here  is  10  inches  long  (ftill  perpendi¬ 
cular  to  the  bar)  under  a  point  in  the  bar,  24  inches  diftant 
from  the  centre  :  The  power  equal  to  the  prefTure  fuftained 
fhould  be  (if  the  bar  were  only  heavy  and  not  thick)  nine 
ounces,  19  penny- weight,  four  grains;  the  fri&ion  three 
penny-weight,  11  grains  and  f  ;  but  with  the  proper  cor- 
reclion,  which  ftiall  be  explained  hereafter  ;  it  muft  be  only 
nine  ounces,  17  penny-weight,  15  grains;  the  fridhon  feven 
penny-weight,  feven  grains.  Here  the  foot  of  the  prop  is 
to  be  2 6  inches  from  the  centre. 

Exp .  3.  If  the  end  of  the  prop  be  placed  under  a  point 
in  the  bar;  fo  that  the  horizontal  diftance  of  the  foot  of  the 
prop  be  exafHy  equal  to  the  diftance  of  the  centre  of 
gravity  from  the  fiid  centre  of  motion,  viz.  5.  20,  inches; 
the  power  or  prefTure  fuftained  by  the  prop  will  be  precifely 
equal  to  the  weight  of  the  bar,  viz.  12  ounces,  12  penny¬ 
weight,  r  2  grains.  In  this  cafe  the  prop  is  diftant  from  the 
centre  of  motion  on  the  bar  9.  17,  nine  inches,  and  the  fnfhon 
four  penny- weight,  fivt  grains. 

Cafe  3.  In  which  the  angle  formed  by  the  prop  with  the 
horizontal  line  is  given,  either  acute  or  obrufe. 

As  this  cafe  is  very  intricate  (on  account  of  the  feveral 
powers  of  the  fine  and  cofine  of  the  given  angle,  which  are 
multiplied  into  the  prop,  and  into  the  weight  of  the  beam)  it 
is  exemplified  only  in  one  experiment  5  namely,  when  the  an- 
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gle,  formed  by  the  prop  with  the  horizontal  line,  contained 
between  the  foot  of  the  prop  and  the  centre,  is  acute  $  then 
there  is  a  maximum  of  prelfure,  which  the  Dotftor  Ihews  by 
experiment  to  be  the  very  fame  with  that  given  by  the  cal¬ 
culation.  He  fuppofes  the  angle  formed  by  the  prop  and  the 
horizontal  line  to  be  60  degrees :  The  calculation  of  this 
maximum  fhews,  that  if  the  prop  be  10  inches  long,  the  di~ 
fiance  meafured  upon  the  bar,  to  which  the  upper  end  of  the 
prop  muft  be  applied,  will  be  10  inches  parts,  the  bar 
ltfeli  forming  then  an  angle  of  about  52  degrees,  12  minutes  $ 
and  the  horizontal  dillance  between  the  centre  of  motion  and 
the  foot  of  the  prop  is  then  11  inches  parts. 

N.  22.  Three  things  are  to  be  remarked  in  this  cafe. 

1.  That  when  the  angle,  made  by  the  prop  and  horizontal 
line,  contained  between  the  centre  of  motion  and  foot  of 
the  prop,  is  acute,  as  in  the  laft  experiment,  there  is  always 
a  maximum  :  Whereas  if  the  fame  angle  were  obiufe,  there 
would  be  no  pofitive  maximum  :  For,  then  the  prelfure 
would  continually  increafe,  the  nearer  the  prop  is  to  the  cen¬ 
tre  of  motion. 

2.  That  when  the  angle  of  the  prop  with  the  horizon  is 
acute,  as  in  the  laft  experiment,  the  bar,  or  long  and  hea¬ 
vy  body,  can  be  rais’d,  by  applying  the  power  or  prop  al¬ 
ways  with  the  fame  angle  to  the  horizon,  quire  up  to  a  verti¬ 
cal  liruarion. 

3.  That  the  firft  cafe,  which  is  when  the  prop  is  perpen¬ 
dicular  to  the  horizon,  is  only  a  particular  cafe  of  this  more 
general  one. 

Cafe  4.  Is  when  the  angle,  made  bv  the  prop  with  that  part 
of  the  beam,  contain’d  between  the  point  to  which  it  is  ap¬ 
plied,  and  the  centre  of  motion,  is  given  either  acute  orobtule. 

As  the  expreftion  of  the  power  in  this  cafe  is  fully  as  in- 
tricare  as  in  the  laft,  the  Doftor  gives  only  one  example  or 
(* x p(» riment  *  and  for  the  greater  iatislaTton  ot  thole 
lee  it  he  chofe  that  wherein  rbe  prelfure  is  in  its  maximum 
He  fuppofes,  as  before,  the  angle  made  by  the  prop  (ftill  10 
inches  Ion?)  with  that  part  of  the  beam  contained  between 
the  point  to  which  it  is  applied,  and  toe  centre  of  motion, 
to  be  acute  and  of  £0  degrees  ;  then  the  maximum  of  predate 
will  be,  when  the  part  of  the  beam  intercepted  between  the 
centre  of  motion  and  the  upper  end  of  the  prop  is  12  inches 
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motion  and  the  foot  of  the  prop  is  then  1 1  inches  parts. 

N.  CB.  The  fame  things  are  alio  to  be  remark’d  in  this 
cale  as  in  the  preceding. 

1.  If  the  angle  made  by  the  prop  and  the  part  of  the  beam, 
intercepted  between  the  point  of  application  and  the  centre  of 
motion,  be  acute,  there  will  always  be  a  maximum .  The 
contrary,  if  that  angle  be  obtufe. 

2.  If  the  angle  be  acute,  the  bar  cannot  be  rais’d  up 
to  a  vertical  fituation  by  applying  the  power  or  prop  con- 
llantly  with  the  fame  acute  angle  5  but  it  may  be  rais’d 
quite  up,  if  the  angle  of  the  prop  with  the  beam  be  obtufe. 

3.  The  ad  cafe  is  but  a  particular  cafe  of  this  general 
one. 


An  Account  of  the  Peruvian  or  JefuitsBark  ;  by  Mr.  William 
Arrof.  Phil.  Tranfi  1M0  44 6.  p.  81. 

tree  from  which  the  Jefuits  Bark  is  cut  (Mr. 

JL  Arrot  himlelf  having  gather’d  it)  grows  in  the  king¬ 
dom  of  Peru ,  in  the  Spanifh  Weft- Indies ;  and  moil  common¬ 
ly  found  in  the  provinces  of  loxa ,  Ayavaca  and  Quenca,  Si¬ 
tuate  between  two  and  five  degrees  of  louth  latitude.  This 
tree  is  tall,  and  has  a  trunk  rather  bigger  than  a  man’s  thigh, 
tapering  from  the  root  upwards,  has  no  boughs  or  branches 
till  near  its  top  ;  and  thefie  grow  as  regular  as  if  lopp’d  artifi¬ 
cially,  and  with  the  leaves  form  exactly  the  figure  of  a  hemi- 
fphere*  Its  bark  is  of  a  blackifh  colour  on  the  outfide,  and 
tome  times  mixt  with  white  fpots,  from  whence  commonly 
prows  a  kind  of  mofs,  which  the  Spaniards  call  barbas  ;  its 
leaves  referable  much  the  leaves  of  our  plum-tree,  of  a 
darkifh  green  colour  on  their  upper  or  concave  fide,  and  red- 
diQi  on  their  lower  or  convex  fide  3  its  wood  is  as  hard  as  our 
common  Bnglifo  afh,  and  rarher  tough  than  brittle. 

There  are  4  forts  of  the  bark  of  this  tree,  to  which  the 
Spaniards  give  the  following  names,  viz.  Cafcarilla  Colorado , 
or  reddilh  bark;  amarylla ,  yellowilh  ;  crefpilla ,  curling; 
and  blanca ,  vvhitilh  :  But  Mr.  Arrot  could  only  find  2  diffe¬ 
rent  forts  of  the  tree;  and  he  believes  that  the  other  2  forts 
of  the  bark  are  owing  to  the  different  climates  where  it  grows* 
and  not  to  a  different  fpecies  of  the  tree*  The  bark  called 
Colorado,  and  amarylla  ts  the  bed,  and  differs  from  the  blanca 
in  this,  that  the  trunk  of  the  former  is  not  nigh  fo  big  as 
that  of  the  latter,  the  leaves  being  as  defcrib’d  above  : 
Whereas  thofe  of  the  blanca  are  larger,  and  of  a  lighter 
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green  colour,  and  its  bark  has  a  very  thick  fpongy  fubftance, 
whitifh  on  the  outfide,  and  is  fo  tough,  that  it  requires  the 
force  of  an  ax  to  (lice  it  from  the  tree  :  It  is  true,  it  is  as  bitter 
when  cut  down  as  the  beft  fort,  and  has  then  the  fame  effeft  in 
intermitting  fevers  5  but  when  dry  and  long  kept,  turns  quite 
infipid  and  good  for  nothing :  And  it  is  to  be  obferved,  that 
uoth  forts  have  a  much  furer  and  quicker  effetd  in  cures,  when 
?reen,  than  when  dry.  As  the  bad  fort  is  in  great  plenty,  and 
:he  beft  very  fcarce  and  bard  to  be  come  at,  large  quantities  of 
t  are  yearly  cut,  and  lent  with  a  little  of  the  fine  bark  to  Ed- 
iawa  for  Europe. 

The  tree  of  the  crefipilla  is  the  fame  with  that  of  the  ama - 
ylla  and  color  ada  $  but  grows  in  a  cold  frofty  climate  :  By 
which  means  the  bark  is  not  only  alter’d  in  its  quality,  but  is 
dfo  whitifh  on  the  outfide,  tho’  einnamon-colour’d  within  fide, 
md  in  medicines  ought  to  be  rejected.  This  fort  and  the  blancd 
2>row  plentifully  in  the  province  of  jdyavaca,  50  leagues  from 
Piura,  and  62  from  Eayta,  a  port  in  the  fouth-fea ;  as  alfo 
in  Cariamango,  Gonfionama  and  Ximburo ,  whence  they  com¬ 
monly  fend  it  to  cPayta,  and  there  fell  it  as  the  beft  fort.  .  T  he 
blanca  likewife  grows  in  the  province  ot  fifiuenca,  and  in  the 
mountains  of  Caxamarea  :  But  the  true  and  genuine  fine  Jefuits 
hark,  which  is  of  a  reddifh  or  yellowifh  colour,  is  only  found 
Tom  5  to  about  14  leagues  round  the  city  of  Loxa,  in  the  pro¬ 
vince  of  Ima,  which  the  Spaniards  generally  call  provineia 
ie  las  calvas.  This  city  is  fituated  between  two  rivers,  that 
run  into  the  great  river  Marannon ,  or  the  river  of  the  j4ma~- 
zons ,  and  lies  about  100  leagues  from  cPayta,  and  in  a  direct 
line  about  1 10  leagues  loutb-eaft  from  Guayaquil,  tho  by  the 
common  road  near  200.  The  places  about  Loxa.  where  this 
fine  fort  is  found,  are,  La  Sierra  de  Caxanutna  Alulae  at 
Trutajinga ,  Tangana ,  Ad  an j an  am  ace,  La  fieri  a  de  L>oquerony 

and  a  place  call’d  Las  Adonfias.  .  , 

The  bark-trees  do  not  grow  altogether  in  one  fpot  out  inter¬ 
mix!  here  and  there  with  feveral  others  in  the  woods  :  It  hap¬ 
pens,  fometimes  indeed,  that  clutters  of  them  are  founc.  toge¬ 
ther,  tho5  at  prelent  they  are  much  Icarcer  than  in  former  times  5 
a  great  many  of  the  fine  large  bark  trees  having  been  entirely 
cut  clown,  that  their  bark  might  be  the  more  eafily  iltced  oft 

The  foil,  where  the  beft  lort  thrives,  is  gent  1  ally  in  red 
clayey  or  rocky  ground,  and  very  frequently  on  ue  banks  oi 
fmall  rivers  deicending  from  high  mountains, 

Qi  q  ^ 


V  ol,  H 
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That  this  tree  flouriffies  and  beans  fruit  at  the  fame  time  all 
the  year  round,  is  certainly  owing  to  the  almoft  uninterrupted 
rains  that  fall  in  thole  high  mountains  where  it  grows,  which  r 
continue  with  little  or  no  intermiffion :  Tho’  about  3  or  4, 
leagues  down  in  the  low  country,  where  it  is  exceffively  hot, 
there  are  wet  and  dry  feafons,  as  in  other  hot  countries  ;  the 
rains  beginning  in  'December  and  ending  in  May:  This  feafon, 
the  Spaniards,  who  live  there,  call  temporal ,  and  it  is  general 
all  thereabouts  ;  whereas  what  they  call  paroma  is  a  cold  rainy 
feafon,  that  lads  in  all  the  mountainous  places  of  thefe  coun¬ 
tries  From  June  to  November ,  but  efpecially  in  the  city  of  Loxa 
and  places  adjoining,  where  Mr.  Arrot  had  pafs’d  25  or  30 
days  without  leeing  the  fun  once  ;  and  felt  the  air  fo  exceeding: 
cold,  that  he  was  obliged  to  be  always  wrapped  up  in  his  cloak,: 
and  to  be  in  continual  motion  to  keep  him&lf  warm.  Such 
exceffive  cold  fo  near  the  line  appears  to  Europeans  incredible; 
but  many  places  in  thefe  latitudes  are  fo,  by  their  lituation  and 
vicinity  to  high  mountains. 

The  propereft  feafon  for  cutting  the  bark  is  from  September 
to  November ,  the  only  time  in  the  whole  year  that  there  is 
fome  intermiffion  from  rain  in  the  mountains.  Having  difco* 
ver’d  a  fpot  where  the  trees  mod  abound,  they  firft  build  huts 
for  the  workmen,  and  then  a  large  hut  in  which  to  put  the 
bark,  in  order  to  prelerve  it  from  the  wet :  But  they  let  it  lie 
there  as  fhort  a  time  as  poffible,  having  before -hand  cut  a  road 
from  the  place  where  the  trees  grow,  thro’  the  woods,  fometimes 
3  or  4  leagues,  to  the  neared  plantation  or  farm-houfe  in  the 
low  country,  whither,  if  the  rain  permit  them,  they  carry  the 
bark  forthwith  to  dry.  Thefe  preparations  made,  they  pro¬ 
vide  each  Indian  (they  being  the  cutters)  with  a  large  knife, 
and  a  bag  that  can  hold  about  50  pounds  of  green  bark  :  Every 
two  Indians  take  one  tree,  whence  they  cut  or  dice  down  the 
bark,  as  far  as  they  can  reach  from  the  ground  ;  they  then  take 
dicks  about  half  a  yard  long  each,  which  they  tie  to  the  tree 
with  tough  withs  at  proper  didances  like  the  deps  of  a  ladder, 
always  dicing  off  the  bark,  as  far  as  they  can  reach,  before 
they  fix  a  new  dep,  and  thus  mount  to  the  top,  the  Indian  be¬ 
low  gathering  what  the  other  cuts ;  this  they  do  by  turns,  and 

fo  from  tree  to  tree,  till  their  bag  is  full;  which,  when  they 
ave  plenty  of  trees,  is  generally  a  day’s  work  for  one  Indian \ 
As  much  care  as  poffible  mud  be  taken  that  the  bark  be  not  cu( 
wet ;  d'ould  it  fo  happen,  it  mud  be  carried  diredly  down  tc 
the  low  country  to  dry;  For,  otherwife  it  lofes  its  colour,  turns 

black 
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•lack  and  rots  ;  and  if  it  lie  any  time  in  the  hut  without  being 
pread  abroad,  it  runs  the  fame  rifque:  So  that  while  the  In- 
Hans  are  cutting,  the  mufcles  (if  the  weather  permits)  ought  to 
:)C  carrying  it  down  to  the  place  appointed  for  drying  it;  which 
s  done  by  fpreading  it  abroad  in  the  open  air,  and  frequently 
urning  it. 

Mr.  Arrot  had  the  curiofity  to  fend  upwards  of  50  feroons 
rom  the  woods  to  the  city  of  LoMy  where  he  put  it  into  a  large 
open  houfe,  and  dried  it  under  cover,  never  expofing  it  either 
o  the  fun  or  night  air,  imagining  that  the  fun  exhaPd  a  great 
many  of  its  fine  parts ;  and  that  the  night  air,  or  fercne ,  was 
fery  noxious  to  it :  But  he  found  the  colour  of  the  bark,  thus 
;ur*d,  not  near  fo  bright  and  lively  as  that  dried  in  the  open  air. 
He  is  of  opinion  that  a  very  fhort  time  will  put  an  end  to  this 
heft  fort,  or  at  leaft,  that  it  will  be  extremely  hard  to  be  got, 
by  reafon  of  its  diftance  from  any  inhabited  place,  the  impene¬ 
trability  of  the  woods  where  it  grows,  and  the  lcarcity  of  the 
Indians  to  cut  it,  who,  by  the  Spaniards  hard  ufage  and  cru¬ 
elty,  are  daily  diminifhing  lo  faft,  that  in  a  very  few  years  their 
race  in  that  country  fhall  be  quite  extindf, 

Mr.  Arrot  fays,  that  the  lmall  bark  which  curls  up  like 
fticks  of  cinnamon  (and  which  in  England  is  much  valued,  as 
being  cut  off  the  branches ;  and  therefore  reckon’d  better  and 
more  effe£tual  in  curing  fevers)  is  only  the  bark  of  the  younger 
trees;  which,  as  it  is  very  thin,  curls  in  that  manner  ;  and  that 
the  bark  of  the  branches  would  not  compenfate  the  trouble  and 
expences  of  cutting.  He  likewife  affirms,  that  after  the  bark 
is  cut  off  any  tree  it  requires  at  leaft  18  or  20  years  to  grow 
again  ;  which  is  diredly  contrary  to  what  Dr.  Oliver  lays  in 
ThiL  Eranf.  N°  290.  He  added  befides,  that  its  fruit  is  no 
wayvS  like  a  chefnut,  as  the  Dr.  informs  us  in  the  fame  Eranf- 
affiion ;  but  rather  like  a  pod,  which  indoles  a  feed  fomewhat 
like  a  hop-feed;  and  that  he  had  fent  fome  of  them  to 
England. 

He  could  not  tell  by  what  artifice  or  ftrafagem  the  JejuitS 
had  got  this  bark  to  be  call’d  after  them,  if  not  that  they  car- 
ried  It  firft  into  Europe ,  and  gave  themfelves  out  as  the  firft 
difeoverers  of  its  virtues:-  But  Mr.  Arrot  affured;  that  the 
current  opinion  at  Loxa  is,  that  its  qualities  and  ufe  were 
known  to  the  Indians  before  ever  any  Spaniard  came  among, 
them  ;  and  that  it  was  by  them  applied  in  the  cure  of  inter¬ 
mitting  fevers,  which  are  frequent  over  all  that  wet  unhealthy 
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Observation  of  the  Moon’s  t  ran  Jit  by  Aldebaran,  at  London 
.April  3,  17 36  $  by  Tdr.  Bevis.  Phil.  Tranf.  N°  446.  p.^o* 

Fig.  17.  Plate  IX.  the  glafs  inverting  the  objects. 


Apparent  time. 


H. 

7 


M. 

40 


S. 


7  45 


1  4  9 


8 

8 


13 

15 


8 

8 

8 


15 

15 

59 


o  The  moon’s  body  and  Aldebaran  feen  together  in 
the  diftjnft  bale  of  the  telefcope. 

52.  The  moon’s  fouthern  limb  running  along  the  paral¬ 
lel  thread  5  the  weftern  limb  came  to  the  horary  s 
thread. 

41  The  glals  remaining  fixt,  and  Aldebaran  running : 
along  the  parallel  thread  (having  the  lame  de¬ 
clination  with  the  moon’s  louthern  limb)  came  to 
the  interfedion  of  the  threads. 

4  The  moon  again  running  along  the  parallel  came  to 
the  horary  thread. 

50  Aldebaran  (the  telefcope  remaining  fixt)  came  to 
the  firft  oblique  thread  at  c . 

54  2  —  to  the  horapy  thread  at  b. 

59  —  to  the  fecond  oblique  thread  at  a. 

54  Aldebaran  in  the  line  palling  thro’  the  cufps,  his 
nearelt  diltance  from  the  moon’s  body  being  forne- 
what  Ids  than  the  length  of  Mare  Crifium ,  or 
•f??  of  the  moon’s  diameter  nearly. 

Fig.  18.  reprelents  the  vilible  way  of  the  moon. 


A  lunar  Eclipfe  obferv'd  hi  Fleet-fbeer,  London,  Sept.  8,  1 7  3 6"$ 
by  Mr.  George  Graham,  and  Mr.  James  Sh-ort  of  Edin¬ 
burgh.  Phil.  Tranf  N°  44*5.  p.  92. 

September  8,  173d 


Beginning  of  the  ecliple 
The  fhadow  touch’d  Grimaldi 

- Kepler 

— - —  Copernicus 

- -  the  eaft  fide  of  Tycho 

- ,  the  eaft  fide  of  Tlato 

* - the  eaft  fide  of  Manilius 


-  the  eaft  fide  of  Mare  Crifiim 


Beginning  of  total  darknels 


Apparent  time. 

PL  M. 

S. 

12  '  58 

0 

33  0 

0 

9 

50 

1  7 

10 

2  5 

5 

54 

30 

35 

40 

5^ 

20' 

U  3 

45 
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The  obfervation  was  made  with  a  5  |  inches  refle&ing  tele- 
fcope,  magnifying  about  38  times. 

A  total  Eclipfc  of  the  Moon  obferv'd  Sept.  8,  173 6y  O.  S  in 
Covent-Garden,  London  5  by  Dr.  Bevis.  Phil.  Tranf 
44^7.  p.  93.  Tr an flat ed  from  the  Latin. 

The  obfervation  was  made  with  a  5  foot  telefcope. 


Apparent  time 

H. 

M. 

s. 

12 

53 

25 

54 

2  5 

56 

5° 

« 

57 

30 

*3 

00 

25 

7 

23 

00 

3  9 

31 

l9 

36- 

53 

38 

48 

1 

47 

21 

55 

2  6 

58 

5 

*4 

2 

2  5 

16 

45 

0 

43 

3° 

17 

0 

0 

2  2 

The  penumbra  tinges  the  north  ealt  limb  of  the 
moon :  The  fky  ferene. 

The  penumbra  now  pretty  fenfible  ;  Serene.^ 

The  true  fhadow,  as  far  as  the  Dr.  could  judge, 
touches  the- moon’s  limb;  Serene. 

The  fhadow  touches  Grimaldi  $  ferene. 

The  fhadow  covers  Grimaldi ;  The  fky  pretty 
ferene. 

It  enters  Mare  humorum 5  obferv’d  thro’  thin 
clouds  :  Afterwards  the  clouds  became  very 
thick. 

The  fhadow  touches  Mare  vaporum:  Serene. 

The  darken’d  part  of  the  moon  is  feen  of  a  red- 
difh  colour,  as  it  were;  The  fky  exceeding 
ferene. 

The  limit  of  the  fhadow  bifle&s  Manillas ,  and 
touches  Mare  ferenitatis.  Exceeding  ferene. 

It  touches  Mare  tranquillitatis  :  Serene. 

Mare  ferenitatis  cover’d :  Serene. 

The  fhadow  touches  Mare  Crifium  :  Serene. 

Mare  fcecunditatis  cover’d  ;  Serene. 

The  total  immerfion  of  the  moon. 

Very  thick  clouds  come  on  5  and  the  moon  is  no 
longer  feen,  till 

Mare  tranquillitatis ,  as  it  appears,  entirely 
emerged  —  thro’  the  breaks  of  the  clouds. 

Clouds  again.  _ 

The  cloud  going  off,  the  moon  leem  d  entirely 

clear. 


The  clock  was  adjufled  to  true  time  by  equal  altitudes  of  the 
fnn  and  its  apreeing  with  Mr.  Graham1  S  was  mark  d,  by 
a  very’ good'pockct-watch. 


3  to  MEMOIRS  j/*  the 

A  total  Eclipfe  of  the  Moon  obferved  at  Wittemberg  in 
Saxony,  September  8,  1736,  0.  S,  in  the  Mornings  by 
M .  Weidler.  Phil.  Tranl'.  N°  44 6,  p.  94.  Tranflated 
from  the  Latin. 

H.  M.  S. 

1  3  6  o  The  'penumbra  comes  on  the  eaftern  part  of  the 

moon  like  a  fmoke  or  fog. 

j  50  o  The  beginning. 

1  50  30  The  fhadow  comes  to  Grimaldi . 

152  o - touches  Galilreus . 

2  q  o - Kepler , 

2  1  30  Kepler  entirely  cover’d. 

a  7  o  The  portion  of  the  moon’s  difk,  that  is  deeper  im- 
merfed  in  the  fhadow,  appears  brighter  than  that, 
nearer  the  edge  of  the  fhadow. 

2  8  o  The  fhadow  comes  to  Copernicus , 

>  10  50 - -  entirely  covers  Copernicus, 

16  10  The  fhadow  comes  to  Uycho, 

20  o  Half  the  moon  oblcur’d. 

25  o  The  fhadow  comes  to  Mare  ferenitatis, 

29  10  — - to  Menelaus , 

36  o  Mare  ferenitatis  entirely  cover’d. 

At  this  time  the  moon  appears  red  thro’  the  fha¬ 
dow  like  a  live-coal. 

45  30  The  fhadow  comes  to  Mare  Crifium. 

At  this  time  the  edge  of  the  fhadow  about  Mare 
Crifium  is  inwardly  incurvated. 

And  all  the  time  ot  the  echpfe  the  periphery  of 
the  fhadow  is  rough  and  difiinguifhed  by  leveral 
prominences  ;  and  in  the  extremity  it  is  leen  en- 
compaffed  as  with  a  thin  fmoke. 

50  o  Mare  Crifium  entirely  cover’d. 

53  o  Total  obfcuration. 

At  this  time  about  a  third  part  of  the  moon’s  difk 
towards  the  eafl  appears  darker  than  the  weftern 
part. 

3  43  o  ine  fhadow  appears  denfer  in  the  middle,  and 

more  dilute  towards  the  extremities. 

480  The  moon  is  cover’d  with  clouds. 

4  44  0  The  emerfion  of  the  moon  out  of  the  fhadow. 

4  45  o  The  fhadow  goes  off  Grimaldi, 

Cb.uds 
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Clouds  afterwards  hid  the  moon;  and  tho*  flue 
emerged  again  out  of  them,  yet  a  fog  or  rarer 
cloud  darkens  her  in  fueh  manner,  that  the 
cula  could  not  be  diftinguifh’d  :  At  length  the 
moon  is  entirely  hid  by  denier  clouds. 

The  obfervation  was  made  with  a  telelcope  of  8 

‘Paris  feet. 

>> 

A  lunar  Eclipfe  obferv'd  Sept,  8,  1736,  in  Hudlon’s-bay ;  by 
Capt .  Chriftopher  Middleton.  Phil.  Tranf.  N°  44 6.  p.  p5. 

CAPT.  Middleton ,  being  in  Hudfor? s-bay  (in  Lat.  55  de¬ 
grees,  54  minutes,  north,  and  on  the  meridian  of  the 
north  bear- ijlandy  which  lies  30  miles  to  the  weltward  of  Charl¬ 
ton)  obferved  a  total  eclipfe  of  the  moon  on  Sept,  8,  173 6% 
The  weather  wss  very  clear ;  but  the  motion  of  thfr  fea  render’d 
his  telelcope  ufelefs,  and  he  mifs’d  the  beginning. 


The  total  immerlion  of  the  moon’s  body  into? 

the  fhadow.  —  —  $ 

The  emerlion  —  —  — 

The  end  —  —  — • 


H. 

8 

10 

11 


M. 

fby  his 
22 1  watch 
8  by  ditto 
1 6  by  ditto 


In  order  to  re£lify  his  watch,  and  be  fure  of  the  true  time, 
he  took  3  feveral  altitudes  next  morning,  and  one  in  the  after¬ 
noon,  by  Mr.  Radley's  and  Mr.  Smith's  quadrants ;  which  (hav¬ 
ing  made  proper  allowances  for  the  refraflion  of  the  atmofphere 
and  the  height  he  flood  above  the  furface  of  the  fea)  were,  as 
follows, 


Firft  altitude 
Latitude 


Deg.  Min.  H.  M. 

Chence  the?  0 
0  itrue  time  $  ^9 

Cthe  time  by  ?  0  0 

55  45  |the  watch"  1  8  18 


Watch  too  flow  o  %i  — 
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Deg. 

Min. 

fThe  true  time? 

H. 

Min. 

Second  altitude 

*5 

48 

^therefore,  is  3 

9 

15  — 

cThe  time  by? 

0 

Latitude 

55 

45 

£the  watch  3 

0 

54 

•  .  *  *  » 

Watch  too  flow 

0 

21  — 

< 

£The  true  time,? 

Third  altitude 

44  ; 

£  therefore,  is  3 

9 

24 

cThe  time  by? 

Latitude 

55 

45 

£the  watch  3 

9 

0 

Watch  too  flow 

0 

21  — 

The  fourth  altitude' 

C  Hence  the  ? 

taken  the  fame  day 

t21 

29 

?true  time  is  $ 

* 

D 

25  + 

in  the  afternoon 

5The  time 

Latitude 

55 

33 

cby  the  watch  5 

3 

04 

Watch  too  flow 

0 

2 1  •— j— • 

If,  therefore,  21  minutes  be  added  to  the  times  above-men- 
tion’d  for  the  error  of  the  watch,  we  fhall  have  the  true  times 
of  the  feveral  obfervations  on  the  meridian  of  the  north-bear - 
ijlandy  as  follows,  viz. 

H.  E 

The  total  immerfion  of  the  moon’s  body  into  the?  „ 
ihadow  -  -  ’  -  “  i  4s 

The  emerfion  —  —  —  1029 

The  end  —  —  ~~  11  37 

This  fame  ecli^fe  was  oblerv’d  Sept.  8,  1 736'.  by  T)r.Bevis 
at  London  ;  and  he  made  the  true  time  of  the  total  immeriion 
of  the  moon’s  body  into  the  fhadow,  14  hours,  2  minutes,  25 
feconds  $  confequently,  the  difference  of  longitude  between 
London  and  North  bear-ifland  in  Hudfon  s  bay  is  5  hours,  19 
minutes,  2  5  feconds,  or  79  degrees,  51  minutes. 
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f  folar  eclipfs  obfervsd  at  London,  Sept  23,  173 6y  'Ey  'Dr. 
Bevis,  Phil.  Trank  N°.  446'.  p.  98.  I'ranjlated  from  1&3 

Latin. 

pp.  time,  P.  M. 

M.  S. 

12  35  The  northern  limb  of  the  fcn  (Fig.  19-  PLte  ) 

running  along  the  parallel  thread  P.  P«  his  wc it¬ 
em  limb  touches  the  horary  thread  PI.  PL 
12  42  The  little  macula  near  the  northern  limb  comes  1 9 

the  firft  oblique  thread  r.  1' 

13  1  The  macula  at  the  horary  thread  H.  H. 

13  20  The  macula  at  the  lecond  oblique  thread  2. 

',14  45  The  eaftern  limb  of  the  fun  at  the. horary  thread  * 

afterwards  clouds. 

45  41  The  fun  emerging  out  of  the  clouds  3  the  edip'sv 

it  is  true,  is  begun  by  the  telefcope,  bat  i-mv 
fcarcely  feen  begun. 

45  48  It  is  ftill  imperceptible  to  the  naked  eye  throygn  a 

colour’d  glals. 

4 o  Now  it  is  pretty  ieniible.  Then  clouds.  4 

<  29  The  fouthern  limb  (Fig.  20.)  running  along  'her 

parallel,  the  weftern  limb  at  the  horary  t 

5  41  The  weftern  cufp  of  the  fun  at  the -horary  thread. 

7  5  The  eaftern  cufp  at  the  horary  thread. 

1  39  The  eaftern  limb  at  the  horary  thread. 

Then  the  fun  is  overcaft  with  clouds  till  its  fe-tt  p'*r 
The  Dr.  puts  the  beginning  at  4  b.  45  m,  3  1  s.c. 
p.  m. 


An  occult ation  of  Mars  by  the  Moon,  obferved  in  Fee 
London,  Oa.  7,  173/L  h  Mr.  Greorge  Graham, 
Trank  N°.  44 6.  p.  100. 

~|p  H  E  obfervation  was  made  with  a  refracting  tele 
1  1 2  foot. 


Apparent  time. 


H. 

M. 

s. 

\t  14 

2  4 

44 

14 

25 

2 1 

Yol. 

X. 

8 

Mars  appeared  above  hall  covered 
diftmft  view  could  not  be  had  * 
clouds. 

Mars  entirely  covered,  the  Lit  ray 
being  then  loft. 


".r  a 


...  {-a  I  1 .  « 

*.  1  t  *  A  * 


v.’t  '‘f 


4 
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MEMOIRS  of  the 

Apparent  time. 

H.  M.  S. 

15  11  ii  The  moon  appeared*  but  Mars  was  not  feen, 

no  part  being  yet  emerged. 

15  15  11  He  judged  it  was  quite  emerged  3  but  clouds 

hindered  the  moon’s  limb  from  being  di- 
ftin&ly  feen. 

¥h6  fameobferved  in  Covent-Garden,  London,  0&.  7,  17  3$. 
by  jDr.  Bevis.  Phil  Tranf.  N°.  44 6.  p.  10 1. 

EFORE  the  eclipfe,  Dr.  Bevis  took  fcveral  differences  of 
right  afcenfion  and  declination  between  Mars  and  fc  of 
Pifces ,  for  afcertaining  the  true  place  of  that  planet. 

App.  time,  P.  M. 

H.  M.  S.  . 

14  24  10  The  Dr.  was  furprized  to  fee  Mars  continue  quite 

round,  tho’  hardly,  to  appearance,  disjoined 
from  the  fcabrous  edge  of  the  moon  :  But  that 
inftant  he  thought  it  began  to  lofe  its  figure.  — * 
Clouds. 

14  15  stf  The  moon  fhone  out  bright  again  3  but  Mars  en¬ 

tirely  vanifhed. 

15  14  4 6  The  moon  being  juft  clear  of  a  cloud,  he  faw 

Mars  partly  emerged. 

55  14  49  Mars  leemed  juft  half  out:  Then  clouds  again 3 

fo  that  he  did  not  fee  the  final  contact. 

The  moon’s  diameter  was  21,157  parts  of  the 
micrometer  3  and  its  illuminated  part  paffed 
over  the  horary  thread  in  2  m.  3  fee. 

The  Dr.  is  certain  of  the  time  to  2  or  3  fee. 

A  *IranJit  of  Mercury  over  the  Sun,  obferved  in  Fleet-ftreet, 
London,  061.  31,  173 6.  by  Mr.  George  Graham.  Phil. 
Tranf.  N°.  446.  p.  102. 

App.  time,  A.  M. 

H.  M.  S.  .■■■■■ 

At  9  22  o  Mercury  not  yet  feen;  then  clouds. 

25  37  Mr.  Graham  fir  ft  faw  Mercury  for  a  few  fe- 

conds  3  and  fudged  he  was  got  intirely  within 
the  fun’s  difk,  or  perhaps  a  little  more : 
Then  clouds  again,  with  ibme  intervals  of  a 
few  moments  between,  which  allowed  a  fight 

®f  Mercury  about  three  or  four  leveral  times  5 

then 
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ipp.time^A.  M. 

H.  M.  S. 

then  quite  cloudy  till  near  12,  when  he  had 
a  fight  of  the  fun  for  a  few  minutes,  and  took 
his  tranfit  upon  the  meridian  5  at  which  time 
Mercury  was  judged  to  be  about  two  of  his 
diameters,  or  a  little  more,  within  the  fun's 
difk,  and  a  little  paft  the  vertical  line. 
ig  10  27  He  had  again  a  fight  of  the  fun,  but  Mercury 

was  gone  off. 

A  Tranfit  of  Mercury  over  the  Sun,  at  the  Obfervatory  of 
Bononia,  Nov.  9,  1735,  N.  3.  in  the  mornings  by  S.  Man- 
fredi.  Phil.  Tranf.  N°.  44 6.  p.  103.  Hranflated  from  the 
Latin. 

IN  the  higheft  room  of  the  obfervatory,  S.  Zanotti  di¬ 
rected  towards  the  fun  a  very  good  telelcope  of  Campanis% 
of  22  Bononian  feet  in  length,  to  obferve,  if  pofiible,  the  very 
ingrefs  of  Mercury  on  the  fun's  limb  ;  and  others  from  other 
parts  of  the  obfervatory  directed  fhorter  telelcopes  for  the  lame 
purpole.  The  Iky  was  very  clear ;  and  there  was  not  a  breath 
of  wind  ilirring.  S,  Roverfius  had  the  good  fortune  firft  of  all 
to  dilcover  the  planet  at  the  fun’s  limb  at  zih  8'  $7^  p.  m.  and 
immediately  determine  his  interior  contact  with  the  fun  at  2  2h 
Ii'  12P.  The  clocks  were  adjufted  for  the  fame  days  to  the 
meridian  line,  which  Zanotti  had  leveral  times  compared  with 
the  fun  by  equal  altitudes  morning  and  evening. 

Other  obfervers  found  the  planet  lomewhat  later  on  the  fun’s 
limb  3  and  S.  Manfrediy  direCHng  from  a  lower  room  an  1 1 
foot  telelcope  of  Campanihy  did  not  fee  the  planet  before  iz11 
5/  5^  3  when  now  it  touched  the  fun  with  a  pretty  confiderable 
part  of  its  body  5  but  its  interior  contact  by  the  lame  telefcope 
was  at  2211  io'  53^.  But  the  former  obfervation  is  much  more 
certain,  as  having  been  taken  with  a  better  inftrument  ;  yet 
fince  it  appeared  from  the  times  of  the  planet’s  going  off,  as 
lhall  be  mentioned  anon,  that  it  ipent  therein  3'  i6!,>  if  we 
fubltraft  lo  much  from  the  time  of  interior  contaft  oblerved  by 
RoverfiuSy  the  exterior  contaft,  or  the  firff  appulfe  of  Mercury 
to  the  fun  will  be  ftill  more  certain,  namely  22h  7'  5 6": 

Afterwards  the  obfervations  were  made  with  a  view  to  find 
fome  points  of  the  vilible  path  of  the  planet  on  the  fun’s  difk  : 
All  thefe  points  were  referred  to  the  horary  circle,  as  allb  to  the 
parallel  drawn  thro’  the  fun’s  centre,  according  to  Caffwis  Me- 

kr  x  thod 


i  A 


n  , 
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marking  the  times  by  a  clock,  in  which  the  fun’s  limbs 


;•  ,?d  Mercury  patted  the  horary  thread  of  the  micrometer:  And 
jf,*  latter  befides  pafied  the  oblique  threads,  whilft  the  fun  with 
IX  northern  limb  graled  along  the  parallel  thread  itfelf.  With 
i-fi  right  foot  teldcope  Zanotti  found  a  great  many  fuch  points- 
‘had  $.  Mahfredi  one  or  two,  with  a  fix  foot  teldcope,  fitted 
v*.-rh  an  exquifite  micrometer,  invented  by  the  celebrated  S.  Afo- 
?  hionius,  Cefarean- Mathematician,  and  prefented  by  him  to  this 
<*bfervatory.  With  the  fame  teldcope  both  S.  Rover fius  and  Dr. 
A'erelli  determined  fome  other  points.  And  to  this  likewife  is 
r  a  rable  the '  oblervation  made  by  the  latter  in  the  meridian, 
with  a  mural  femicircle,  whereby  the  right  afeenfion  of  the 
j  !  net  was  found  greater  by  1 1  feconds  of  time  and  y  ;  and  its 
declination  lefs  by  58  feconds  and  \  than  that  of  the  fun's  cen- 
%  e.  Befides,  Zanotti  took  upon  himfelf  to  defcribe  the  pofi- 
? :  >n*  (A  the  more  remarkable  macula:,  which  were  keen  in  great 
r,  oT-bers  that  day  on  the  fun.  It  was  eafy  to  diftinguifh  the  pla* 

*  0;  from  thefe  maculae,  both  as  it  was  exadly  round,  and  very 
l  .rev,  and  furrounded  with  no  areola. 

As  to  Mercury's  egrefs,  S.  Algarotti ,  who  came  to  fBononia 
0  order  to  view  this  phenomenon,  obferved  with  an  eight  foot 
f:\f  icopetbe  beginning  at  50  min.  1  fee.  p.  m.  the  end  at  55  min 
6  ire.  But  S.  'Mdnfredi  with  the  1 1  foot  telefcope  above  men- 
:urrd  obferved  the  beginning  at  51  min.  7  fee.  and  the  end  at 
-  3  min.  44  fee.  Roverfeus  with  a  14  foot  telefcope  only  ob- 


•d 


■u, 


me  end  at  54  min.  1  fee.  But  thefe  oblervations  are  lefs 
,o,n.  both  as  the  tele fcopes  were  but  indifferent,  and  as  a 

H  J 


1 


v.-ifid  anfing  at  that  time  difturbed  them  a  little.  Therefore, 
t.'.c  oblervation  with  the  22  foot  telefcope,  whereby  S.  Francif- 
rus  Van&elius  determined  the  interior  confad  at  5  c/  50"  and 


t  e  exterior  at  54'  tj'', is  to  be  preferred  to  all  the  others :  Whence 
mom  of  the  planet  on  the  fun’s  limb  was  2'  1 6",  and  the 


time  of  the  egrefs  of  the  centre  52'  28",  which  according  to  S. 
nfredfs  oblervation  fhould  be  52'  25" 


7?  ri 

i\J  .1 


i  bus  far  the  oblervations  themfelves  :  Now  S.  Manfedi 


comes  to  what  may  be  deduced  from  comparing  them  toge¬ 
ther.  Affirming  the  fun’s  diameter  32  min.  54  lee.  and  die 
time  of  his  t  ran  fit  over  the  horary  circles  2  min.  17  fee. 
(which  numbers  are  exhibited  in  the  tables  of  modern  aftro- 
•  reim  rs,  and  verified  by  the  oblervations  themfelves)  thefe 
points  of  the  planetary  path  defined  by  oblervation  ate  re- 
p  -  c  rued  Big.  21.  Plate  IX.  And  fince  by  realon  of  the 
amdi  errors  in  the  obfervations  all  the  points  did  not  cxa&]y 

•  '  '  foil 
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fall  into  the  fame  right  line,  there  was  no  fitter  way  of  recon-* 
ciling  them  than  by  luppofing  a  perpendicular  drawn  from 
the  centre  of  the  fun  to  the  path  of  the  planet  to  form  an 
angle  with  the  horary  circle  of  23  degrees,  40  min.  to  the 
eaft;  and  put  the  length  of  that  perpendicular  from  the 
centre  to  the  path  itfelf  13  min.  58^  to  the  north.  From 
thele  all  the  rcit  was  calculated  as  follows  : 


The  beginning  of  mercury’s  ingrefs  upon  the 
fun’s  difk 

The  ingrefs  of  the  centre 
The  total  ingrefs 

The  beginning  of  the  egrefs 
The  egrefs  of  the  centre 
The  total  egrefs 

The  Mora  of  mercury’s  centre  on  the  fun’s 
difk 

The  Semi-mora 

The  time  of  the  mean  tranfit 


H. 

f 

a 

>22 

7 

22 

9 

34 

22 

11 

1 2 

0 

50 

50 

O 

52 

28 

O 

54 

6 

b 

42 

54 

I 

21 

27 

23 

31 

2 

The  angle  of  the  perpendicular  to  the* 
path  of  the  planet  with  the  horary^ 
circle,  determin’d  by  the  obfervations* 
to  the  eafh 

The  angle  of  the  echp.  with  the  horary 
circle  from  aftronomical  tables  to'  the 
eaft 

Thence  the  angle  of  the  ecliptic  with 
the  perpendicular  to  the  apparent 
path  of  mercury 

And  the  angle  of  the  apparent  path  with^ 
the  ecliptic  5 


Deg, 

Min.  Sec 

23 

40 

Q 

105 

48  0 

82 

8 

8 

7 

52 

0 

The  diflance  of  the  path  from  thecentrep 

of  the  lun  found  by  the  obfer various ^  o  15  58 

to  the  north  3 

The  fun’s  femi  diameter  o  16  17 

the  1  ength  of  the  path  within  the  fuifs?  o  \6  45 

difk  i 

The  half  of  that  length  0  8  22 

From 
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H.  ' 

From  tbcfe  the  horary  motion  of  mercu-Z  6 

ry  in  the  apparent  path  S 

The  apparent  horary  motion  in  theZ 

ecliptic  5 


10 

6 


Hence  the  portion  of  the  path  between^ 
the  middle  of  the  tranfit  and  the, 
conjunction 
The  portion  of  the  path  from  the  in-Z 
grefs  till  the  conjunction  £ 

The  portion  of  the  fame  from  the  con-? 

junCtion  till  the  egrefs  i 

The  difference  of  the  longitude  of  mer-  ® 
cury  and  the  lun  in  the  ingrefs  J 

The  difference  of  longitude  in  the  egrefs 


58 


o 

o 

o 


10 

ZQ 
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/ 

24 

10 

IS 

6 

2 1 

t 

it 

z 

50 

3 

34 

25 

1/ 

H. 

The  time  from  the  middle  of  the  tranfit? 

till  the  conjunction  S  0 

The  very  time  of  the  conjunction  at  Bononial ^ 

true  time  $ 1 3 
mean  time  23 

The  longitude  of  the  fun  and  mercury  in  the?  o 
very  conjunction  according  to  CaJJinis  t a- >19  23  3® 

bles  jof  Icorpio 

With  this  longitude  correfponds  within  four  feconds  an 
oblervation  made  the  fame  day  by  S.  ‘Peter  Lilius  with  a 
meridian  gnomon  at  S.  Petronio' s  church. 

o  *  ft 

The  latitude  of  mercury  in  the  ingrefs  north  o  12  37 

Tat.  in  the  egrefs  north.  o  14  54 

Thence  the  horary  motion  in  lat.  o  o  50! 

And  the  lat.  in  the  very  conjunction  north  o  14  1 


u 


Hence  the  interval  of  time  from  the  tranfir7FJ. 
of  mercury  thro’  the  afcending  node  till ^  r 39 
the  conjunction  3 

The  very  time  of  the  tranfit  thro’  the  nodcZ 

7  1 1  q 


true  time 
mean  time  6 

llrrr- 


55  Q 
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Deg. 


According  to  CaJJini's  tables,  the  motion  of 
mercury  in  his  orbit,  feen  from  the  fun  ini 
the  1  pace  of  i6h  39'  about  this  time,  or r  4  5  4* 

the  argument  of  latitude  in  the  conjunction 3 
The  fame  motion  reduced  to  the  ecliptic  4  1  $  5^ 


Thence  the  place  of  the  afcending  node  of 
mercury  feen  from  the  fun 


^5  9  34 

of  Taurus 

The  diftance  of  mercury  from  the  fun  at  thep 

time  of  conjun&ion  according  to  CaJJini' spLog.  449301 
tables  j 

The  diftanft  of  the  earth  from  the  fun  ac->r 
cording  to  the  lame  tables  h 


Deg. 


Hence  the  N.  latitude  of  mercury  at  the  time? 

of  conjun&ion,  feen  from  the  fun  $  Q 

Whence  the  inclination  of  mercury ’s  orbit  to?  ^ 
the  ecliptic  S 


>  o  30 
3  o  ' 

5* 


3* 


o 


2 


50 


to 


o 


10 


The  time  from  the  interior  to  the  exterior  pH 
contadf  of  mercury  at  his  going  off,  by  Vo 
obfervation  ^ 

The  portion  of  the  path  run  over  by  mer-7  Q 
cury  in  this  time.  j  £  o 

The  angle  of  the  path  with  the  fun’s  femi-c  g 
diameter  in  the  egrefs  ^ 

Thence  the  apparent  diameter  of  mercury?  Q 
very  nearly.  •> 

The  tranfit  of  Mercury  over  the  Sun,  Nov.  11.  1736".  N.  S. 
obferved  by  M.  Weidler.  Phil.  Tranf.  N;J  446.  p.  no. 

rH  O’  the  uncertain  ftate  of  the  weather  was  lome  hindrance 
to  a  compleat  obfervation  ot  the  tranllt  of  mercury 

3ver  the  fun,  Nov.n.  173*.  N.  S.  Yet  what  M.  V/e idler 
>bferv*d,  he  thought  proper  not  to  deprive  others  of ,  chiefly 
becaufe  *  it  did  notJ  appear  to  him,  that  this  phenomenon  had 
hitherto  been  obferv’d  with  better  fucceis. 

Mercury  appeared  within  the  fun’s  eaftern  limb,  as  repre¬ 
sented,  Fig.  22.  Plate  IX. 
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Icy.  Phil.  Tranf.  N°  44 6.  p.  in. 


MR.  "Bradley  made  feveral  obfervations  or^the  late  Co¬ 
met,  during  the  hit  five  weeks  of  its  appearance, 
which  enabled  him  to  find  out  the  elements  of  a  parabolic 
traje&ory,  upon  which  a  calculus  might  be  founded  that 
would  correfpond  with  each  of  his  obfervations  within  about 
a  minute  of  a  degree  :  But  the  firif  of  them  being  taken 
many  days  after  the  time  of  the  'perihelion ,  and  the  whole  fe- 
ries  comprehending  but  a  fmall  portion  of  the  trajectory  $  he 
was  fenhble  that  a  little  error,  either  in  the  obfervations 
themfelves,  or  in  the  places  of  the  fixt  liars,  with  which  the 
comet  was  compar’d,  might  occasion  a  considerable  difference 
in3the  fituation  and  magnitude,  &c.  of  the  orbit , deduced  from 
them  alone  :  And  therefore  he  was  defirous  of  having  fome 
earlier  and  accurate  obfervations,  in  order  to  determine  thole 
elements  with  more  certainty  :  But  not  having  hitherto  been 
able  to  procure  fuch,  he  now  communicates  the  particulars 
of  his  own,  together  with  the  companion  between  the  ob¬ 
served  places  oithe  comet,  and  thole  computed  from  fuch  ele¬ 
ments  as  he  has  already  collected  from  his  own  obferva¬ 
tions. 

He  firlt  faw  the  cornet  on  the  1 5  th  of  February,  1737,  be¬ 
tween  fix  and  leven  in  the  evening,  when  its  nucleus  appear’d 
Imall  and  indiltin.fi  $  and  its  tail  (extending  above  a  degree 
from  the  body)  pointed  towards  the  Itar  in  lino  auflral.  of 
IP  i fees ,  mark’d  £  by  Bayer.  Upon  applying  his  microme¬ 
ter  to  a  good  feven  foot  teleicope,  he  obferv’d,  that  at  leven 
hours,  32  min.  equat.  time,  the  comet  preceded  the  laid  liar 
one  degree,  one  minute,  40  feconds  in  right  afeenfion,  a.n,d  was 
26  minutes,  20  feconds,  more  ioutherly  than  the  liar. 

lhat  the  equal  time  is  likewiie  made  uip  of  in  all 
the  following  obfervations,. 
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Afluming  the  place  of  this  ftar,  as  fettled  in  the  Rritijb  Ca* 
tal.  (as  Mr.  Bradley  likewife  does  the  places  of  others  hereafter 
mention’d)  it  follows,  that  the  comet’s  right  afcenfion  was  23  de¬ 
grees,  58  minutes  3  and  its  declination  1  deg.  31  min.  55  le^ 
conds  north. 

February  17.  7  hours,  33  min.  the  comet  follow’d  a  in  nodo 
lint  Pifcium  3  1  min.  25  feconds  in  Right  Afcenfion and  was 
52  min.  30  feconds  more  northerly  ;  Hence  the  comet’s  Right 
Afcenfion  was  27  deg.  38  min.  20  feconds  3  and  its  declination 
2  deg.  21  min.  10  fee.  north.  *  * 

February  18.  7  hours  14  min.  a  fmali  liar  (whofe  Right 
Afcenfion  was  afterwards  found  to  be  29  deg.  5  leconds  3  and 
declination  2  deg.  58  min.  30  fee.  north)  preceded  the  comet 
24  min.  in  Right  Afcenfion  3  and  was  1 5  min.  30  fee.  more 
northerly.  Hence  the  comet’s  Right  Afcenfion  was  29  deg, 
24  min.  5  lec.  and  its  declination  2  deg.  34  mm.  north. 

February  21.  7  hours,  25  min.  the  comet  preceded  v  Ceti 
1  deg.  6  min.  in  Right  Afcenfion  3  and  was  38  min.  20  lec. 
more  foutherly.  Hence  the  comet’s  Right  Afcenfion  was  34 
deg.  25  min.  10  fee.  and  its  declination  3  deg.  47  min.  20  lec. 
north. 

Feb.  22.  7  hours,  45  min.  the  comet  follow’d  v  Ceti  30  min. 
5  lec.  in  Right  AJcetfion  5  and  was  18  min.  45  fee.  more  fou¬ 
therly  ;  Hence  the  comet’s  Right  Afcenfion  was  3 6  deg.  1  min. 
15  lec.  and  its  declination  4  deg.  6  min.  55  fee.  north. 

Feb .  25.  7  hours  45  min.  a  lmall  liar  (whofe  Right  Afcen¬ 
fion  was  afterwards  found  to  be  40  deg.  34  min.  and  declination 
5  deg.  5  min  30  fee.  north)  follow’d  the  comet  2  min.  30  lec. 
in  Right  Afcenfion  3  and  was  2  min.  30  fee.  more  northerly 
than  the  comet:  Hence  the  comets  Right  Afcenfion  was  40  deg. 
31  min.  30  lec.  and  its  declination  5  deg.  3  min.  north. 

The  difference  of  Right  Afcenfion  and  declination  between 
this  ftar  and  the  comet  was  taken  with  a  fifteen  foot  telefcope  3 
but  the  place  of  the  ftar  was  determin’d  by  one  oblervation 

made  with  the  7  foot  telefcope. 

Feb .  27.  8  hours  45  min.  the  comet  preceded  a  fmali  ftar 
1  deg.  1 6  min.  in  Right  Afcenfion  3  and  was  2  min.  15  fee. 
more  foutherly.  The  Right  Afcenfion  of  this  ftar  was  after¬ 
wards  (by  a  iingle  oblervation)  found  to  be  44  deg.  37  min. 
40  fee.  and  its  declination  5  deg.  38  min.  30  fee.  north  :  Hence 
the  comet’s  Right  Afcenfion  43  deg.  21  min.  40  fee.  and  ns  de¬ 
clination  5  deg.  3 6  min.  15  fee.  north. 

Vo*,  x.  N°9 
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Mar.  4.  8  hours  a  ftnall  ftar  (wbofe  Right  Jfcer.fion  was 
found  to  be  49  deg.  30  min.  30  lee.  and  its  declination  6  deg. 
-8  min.  30  fee.  north)  preceded  the  comet  7  min.  30  fee.  it* 
Right  Jfcenfm  5  and  was  10  mm.  more  l'outherly  :  Hence  the 
Right  Jfcer.fion  of  the  comet  was  49  deg.  38  min.  and  its  de¬ 
clination  6  deg.  48  min.  30  fee. 

Mar.  12.  8  hours  25  min.  the  comet  preceded  y.  of  Taurus 
2  deg.  5  min.  50  fee.  in  Right  Afcenfion  ;  and  was  4  min. 

2  5  iec.  more  northerly  than  the  liar  :  Hence  the  cornet’s  Right 
Afcenfion  was  58  deg.  12  min.  40  fee.  and  its  declination  8  deg. 
16  min.  50  lec,  north. 

Mar.  14.  9  hours  the  comet  follow’d  the  47th  liar  of  Taurus 
in  Rrit.Catal.  12  min.  50  lec.  in  Right  Afcenfion  and  wass 
15  fee.  more  northerly  than  the  liar:  Hence  the  comet’s  Right 
Afcenfion  was  60  deg.  8  min.  5  fee.  and  its  declination  8  deg.; 

54  min.  5  fee.  north.  This  and  all  the  following  obfervarions: 
were  made  with  a  good  1 5  foot  telefcope  $  the  comet  now  ap¬ 
pearing  too  faint  to  be  well  oblerv’d  with  the  7  foot  telelcope. 

Mar.  17.  8  hours  40  min.  the  comet  follow’d  y  of  Taurus 
25  min.  5.  fee.  in  Right  Afcenfion 5  and  was  9  min.  40  fee. 
more  northerly  :  Hence  its  Right  Afcenfion  was  6 2  deg.  47  mina 

55  lec.  and  its  declination  8  deg.  58  min.  45  feci  north. 

Mar.  19.  7  hours  50  min.  the  comet  follow’d  the  lame  Ihrr 
2  deg.  4 min.  50.  fee.  in  Right  Afcenfion ,  being  23  min.  55  fee. 
more  northerly  :  Hence  its  Right  Afcenfion  was  6 4  deg. 
*7  min.  40  fee.  and  declination  9  deg.  13  min.  north. 

The  fame  night  at  9  hours  the  comet  preceded  d  of  Taurus 
47  min.  40  fee.  in  Right  Afcenfion  ;  and  was  22  min.  50  lec., 
more  foutherly  :  Hence  its  Right  Afcenfion  was  ^deg.  30  mini, 
20  fee.  and  declination  9  deg.  12  min.  35  fee.  north. 

Mar.  20.  8  hours  5  min.  the  comet  preceded  d  of  Taurus 
30  lec.  in  Right  Afcenfion  3  and  was  16  min.  35  fee.  more  fou¬ 
therly  than  the  liar:  Hence  its  Right  Afcenfion  was  6  5  deg.1 
17  min.  30  fee.  and  declination  9  deg.  18  min.  50  lec.  north. 

Mar.  22.  8  hours  15  min.  the  comet  follow’d  the  lame  liar 
1  deg.  3 a  min.  10  iec.  in  Right  Afcenfion  3  and  was  3  min. 
50  iec.  more  foutherly  :  Hence  its  Right  Afcenfion  was  66  deg. 
54  min.  10  fee.  and  declination  9  deg.  31  mm.  35  iec.  north. 

']  his  was  the  laid  night  Mr.  ‘Bradley  law  the  comet:  For,  the 
moon,  being  then  in  her  increale,  entirely  obflru^led  its  farther 
appearance.  The  light  of  the  comet  was  indeed  (even  in  the 
moon’s  ablerce)  io  very  weak,  that  he  found  it  difficult  in  forme 
of  the  latter  obiervationfj  to  take  its  place  with  any  tolerable 
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Ceftainty ;  which  is,  in  part,  the  caufe  of  fome  little  difagree- 
ment  obfervable  in  the  comet’s  places,  taken  from  the  fame  ftars 
on  different  nights  5  tho’  there  are  likewife  other  irregularities 
that  occur  in  this  feries  of  obiervations,  which  ieem  to  arifc 
from  fmall  errors  in  the  affumed  places  of  the  fixt  ftars. 

SuDpofing  the  traje&ory  delcrib’d  by  this  comet  to  be  nearly 
parabolical,  conformable  to  what  Sir  Jjaac  Newton  has  deli¬ 
ver’d  in  the  third  book  of  his  Trincip .  Mathem .  Mr.  "Bradley 
gathers  from  the  foregoing  obfervations,  that  the  motion  of  this 
comet  in  its  own  orbit  was  dired  $  and  that  it  was  in  its  peri¬ 
helion  Jan .  19.  8  hours  20  min.  equat.  time  at  London.  That 
the  inclination  ef  the  plane  of  the  traje&ory  to  the  ecliptic  was 
18  deg.  20  min.  45  fee.  The  place  of  the  defending  node 
16  deg.  22  min.  of  Taurus .  The  place  of  the  perihelion 
25  deg.  55  min.  of  Aquarius .  The  diftance  of  the  perihelion 
from  die  defeending  node  80  deg.  27  min.  The  logarithm  of 
the  perihelion  diftance  from  the  fun  5? •  3 4-7 960*  1  he  logarithm 

of  the  diurnal  motion  0.958188.' 

From  thefe  elements  (by  the  help  of  Dr.  Hailey’s  general  ta¬ 
ble  for  comets,  to  which  they  are  adapted)  Mr.  'Bradley  com¬ 
puted  the  places  in  the  following  table  5  which  alfb  contains  the 
longitudes  and  latitudes  of  the  comet,  calculated  from  the  ob- 
lerv’d  Right  Afcenfions  and  declinations  above-mention’d,  toge¬ 
ther  with  the  differences  between  the  obferved  and  computed 
places. 
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From  the  final]  differences  between  the  comet’s  obferv’d  and! 
computet,  places,  exhibited  in  the  two  lalt  columns  of  this  ta- ■ 
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ble  we  may  reafonably  conclude,  that  the  orbit,  as  above 
determin’d,  cannot  differ  much  from  the  truth,  and  muft  there¬ 
fore  be  near  enough  to  enable  future  aftronomers  to  diitinguilh 
this  comet  upon  another  return,  and  thereby  fettle  its  period  ; 
which  Mr.  Bradley  could  not  then  pretend  to  do,  not  having  met 
with  an  account  of  any  former  cometrtbatfeemed  likely  to  have 
been  the  fame  with  this,  of  which  a  defcripuon  has  been  given 
particular  enough  to  determine  this  point. 

A  Comet  obferved  in  February,  1757,/row  r£e  Aventine-hiH 
at  Rome  5  by  the  Abbe  de  j.veviilas.  Phil.  Tranf.  N  44-' 
p.  1 1 8 .  Tran  flat  ed  from  the  Latin. 

ObUhe  1 6.  of  February ,  173 7>  a^out  7  o’clock  p.  tn.  the 
comet  appear’d  for  the  firft  time  in  the  weftern  part  of  the 
heavens  8  or  0  degrees  lower  than  Venus,  and  declining  a  little 
Awards’ the  fouth  from  her  vertical  circle  With  the  naked  eye 
nothing  was  obferved  but  a  fmall  whitilh  line,  that  drone  with 
a  faint  light ;  yet  with  a  very  good  telefcope  of  Crnparn  s,  ot 
6  foot,  befides  the  tail,  whichextended  to  the  oppofite  part  from 
the  fun,  and  appear’d  like  a  fmall  line  without  the  telefcope 
was  likewife  efpied  the  nucleus ,  tho  encompafied  all  round 
with  a  thin  atmofphere.  As  there  was  then  no  quadrant  at 
hand,  and  not  only  a  fog  intercepted  but  the  twilight  deprived 
the  view  of  the  neighbouring  fixt  flare,  the  apparent  place  of 
the  comet  could  not  be  determined  for  that  night. 

From  the  16.  till  the  19.  as  alio  after  the  25.  there  happen  d 
other  impediments,  which  hinder’d  making  obiervanons.  More¬ 
over  in  the  nights  between  the  19.  and  26  the  Abbe  could  not: 
otherways  determine  the  apparent  place  ot  the  comet  than  by 
comparing  the  phenomenon  with  Venus-,  in  regard  he  oniyem- 
oloL  t  fmall  quadrant,  whofe  tube  was  carce  an  Tngltfi 
foot  in  length.  From  the  vertical  altitudes,  therefore,  both  of 
the  comet  and  Venus  obferved  at  the  fame  time,  were  colkSed 
the  vertical  differences  of  both,  as  follows. 
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On  the  2 id  the  tail  of  the  comet  pafled  along  the  terficslil 
thread  of  the  micrometer  in  i  minute,  7  lee;  of  time.  The 
micrometer  was  fitted  to  the  above  telefcope  of  Campani. 

D.  H.  M.  Deg.  M. 

24  8  3  Venus  and  the  comet  appear’d  under  an  7 

angle  of  c  7  35 

25  7  50  They  appear’d  under  an  angle  of  8  5 

Ohfervations  on  the  Comet  feen  in  January  and  February, 
2 7 5  and  an  Eclipfe  of  the  Sun,  Feb.  18,  1736-7  att 
Philadelphia  in  Penfylvania  5  by  bDr.  Kearfty.  Phil.  Trank 
N°44<7.  p.  up. 

ON  the  27.  of  Jan.  1736-7,  about  6  in  the  evening,  Dr« 
Kearfty  obferv’d  a  dull  liar  about  3  or  4  degrees  above 
Mercury ,  and  a  little  to  the  fouthward  of  a  vertical  pafiing: 
thro’  that  planet  5  but  he  took  little  notice  of  it  then,  not  think¬ 
ing  of  a  comet :  But  by  comparing  Mercury's  place  with  the 
fixt  ftars,  he  afterwards  thought  it  might  be  a  comet. 

On  the  31.  about  6  hours  30  min.  p.  tn.  he  took  its  diftanCe 
from  VenuSy  by  a  refle&ing  telefcope  of  Mr.  Hadley's ,  14  deg. 
40  min.  but  by  a  foreftafF,  14  deg.  50  min.  and  a  right  line 
pafs’d  over  the  comet,  VenuSy  and  the  ‘Pleiades. 

The  night  following  about  6  hours  20  min.  its  diftance  from 
Venus  was,  by  Mr.  Hadley's  inftrument,  13  deg.  25  min. 

The  reft  of  his  observations,  by  fuch  inftruments  as  he  then 
had,  being  none  of  the  beft,  and  the  comet  prowinc*  very  dull 
are  as  follows. 


D.  H.  M.  p.  tn. 

Feb.  7.6  47  The  comet  diftant  from  Verms 

7  3 - from  Hldebaran 

— — from  Hlgenib  (by  a  foreftafF) 

A  right  line  drawn  from  the  comet 
over  Venus  pais’d  over  the  bright 
liar  in  the  fide  of  Perfeus. 
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D.  H.  M. 

Feb .  11.7  14  The  comet  diftant  from  Venus 

7  20  A  right  line  over  the  comet, 

and  the  head  of  CaJJiopeia * 


Dec. 


Venus  y 
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D.H.  M. 

Feb.ii  7  2©  The  comet  was  in  a  right  line,  and 

to  the  northward  of  two  ftars  ;  the 
liftance  of  the  ftars  the  Dr.  fuppos’d 
might  be  40  min.  and  the  comet 
from  the  leaft  of  them  30  min : 
Thefe  ftars,  he  thinks,  were  the 
fouth  node  of  Pifces  3  brighteft  from 
Venus  10  deg.  20  min.  from  side¬ 
bar  an  50  deg.  30  min.  as  he  found 
it  fet  down  ;  but  it  muft  be  very 
falfe. 

No  ftar  within  fight  of  the  comet  (by 
the  telefcope). 

7  The  comet  diftant  from  Aldebaran  34 

— —  from  lucida  cap.  ariet .  .  19 

8  Wanted  about  a  degree  of  occulus  ceti$ 
which  was  the  laft  fight  he  had  of  it. 


20 


30 


© 

3° 


iiabout^o 


The  eclipfe  could  not  be  well  obferv’d  at  ‘Philadelphia ,  by 
reafon  of  clouds  :  The  Dr.  reamed  his  clock  by  one  of  Heath's 

large  ring-dials.  , 

At  7  hours  18  min.  there  was  a  fmali  dent  in  the  funs  edge 3 

whence  the  beginning  was  1  or  2  minutes  fooner.  ^  ^ 

Juft  before  the  end,  viz.  at  10  hours  11  or  12  min.  he  haci  a 
fight  of  the  fun  again;  and  there  was  then  a  dent  in  the  fun’s 
edge  :  So  that  the  end  muft  be  at  10  hours  13  or  14  min.  in  the 
morning. 

About  the  middle  of  the  eclipfe  there  was  a  large  ipot  near 
the  middle  of  the  enlightned  part,  which  was  the  north  fide  of 
the  lun. 


A  Comet  feen  in  Jamaica  in  January,  1736-7  ;  by  ‘Hr .  Rofe 
Fuller.  Phil.  Tranfi  N°  44 6.  p.  122. 

AT  Spanifb  town  Jamaica  there  was  the  appearance  of  a  co¬ 
met,  which  was  firft  perceiv’d  about  the  26.  of  Jan. 
! 7 36-7  :  but  it  muft,  by  its  plainneis  then,  have  been  vifibje 
for  ibme  time  before. 

It  was  firft  of  all  in  the  weft,  fome  degrees  below  and  di¬ 
rectly  under  Venus  '.  Every  night  it  appear  d  nearer  to  that  ftar, 
but  inclin’d  northerly  :  In  about  a  fortnight  it  was  parallel  to 
it  3  and  in  a  week  after,  it  was  no  more  to  be  leen. 
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A  Comet feen  at  Madras,  Feb.  1736  7  O.  S ;  by  M.  Sartorius, 

PhiJ.  Tranf  N°  44 6.  p.  122. 

FOR  7  days  preceding  the  9.  of  Feb.  1736  7.  O.  S.  about  7 
in  the  evening  there  appear’d  a  dim  comet,  as  it  was  taken 
to  be:  It  was  feen  in  the  weft,  under  Venus  to  the  S.  W.  . 

Thro’  a  telefcope  of  10  or  1 1  feet  it  looked  like  a  dim  or 
pale  planer  3  its  tail  tended  upwards. 

An  Obfermtion  of  the  Comet  feen  at  Lisbon  3  by  Mr.  G.  R. 
Vanbrugh,  with  a  Remark  by  Mr.  Mac’nin.  Phil.  Tranf 
N®  446.  p.  123. 

^fAN.  29.  1736-7  on  board  the  Surf  or  d  Man  of  War,  lying 
J  at  Lisbon  at  6  hours  49  min.  p.  m.  was  feen  a  comet  with  a 
long  brufh  tail  3  at  which  time  its  altitude  was  found  to  be 
5  deg.  15  min.  its  diftance  from  Venus  18  deg.  5  min.  and  Ve¬ 
nus's  altitude  was  obierv’d  2o  deg.  40  min.  it  bore  due  weft. 

Mr.  Machin  remarks,  that  according  to  Mr.  Bradley' s  obler- 
vations  at  Oxford ,  the  place  at  the  time  mentioned  ought  to  have 
been  in  Long.  X  130  2i'  ■§•  Lat.  o°  29'  S.  lo  that  there  leems  to 
have  been  fome  miltake  in  making  thisoblervation. 

A  Defcription  of  fome  Mammoth’s  Bones  dug  up  in  Siberia  5 
together  with  Obfervations  thereon  3  by  fbr.  Breynius. 
Phil.  Tranf.  N0  44 6.  p.  124. 

T  N  Fink  Iranf  N°  403,  404  Sir  Hans  Sloane  has  given  ac- 
A  counts  of  elephants  teeth  and  bones  found  under  ground.  In 
3728  Dr.  Breynius  was  bulled  about  the  fame  matter  3  elpeci- 
ally  to  prove,  that  the  extraordinary  large  teeth  and  bones  found 
under  ground,  and  dug  up  in  feveral  places  of  Siberia ,  by  the 
name  of  Mammoth's  or  Mammuf  s  teeth  and  bones  were 

1.  True  bones  and  teeth  of  fome  large  animals  once  living, 

2.  Tnat  thofe  animals  were  elephants,  by  the  analogy  of  the 
teeth  and  bones  wirh  the  known  ones  of  elephants. 

3.  1  hat  they  were  brought  and  left  there  by  the  univerfaf 
deluge. 

1°  nsc^Dr.  Mefferfchmidt  return’d  to  Dantzich  from  his 
travels  thro  Siberia ,  and  was  pleas’d  to  communicate  to  Dr, 
Breynius  \ ome  curious  draughts  of  a  very  large  icull,  dens  ex- 
Jertus  and  molaris>  with  the  os  femoris ,  belonging  to  the  animal 
commonly  called  Mammoth ,  found  in  Siberia  3  whereby  Si# 
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Sir  Hans  Sloane's  and  Dr.Breynius's  aflertion,  viz.  that  the  teeth 
and  bones,  called  in  RuJJia ,  Mammoth's  bones,  are  the  true 
teeth  and  bones  of  elephants,  is  not  only  put  in  a  greater  light, 
but  demonftrated  beyond  all  doubt. 

In  1722  Dr,  Mejferfchmidt  found  two  very  large  teeth 5  and 
upon  making  an  accurate  and  nice  examination  of  them,  one 
was  found  to  be  a  dens  molarts ,  or  grinder,  a  foot  broad,  half  a 
foot  long,  and  three  inches  thick,  weighing  8  lb.  and  3  oz> 
pretty  entire,  and  only  broken  in  two  pieces,  and  the  extremi¬ 
ties  of  the  roots  fpoil’d.  The  fubftance  is  between  that  of  a 
bone  and  a  done,  only  that  on  the  upper  part  of  the  outfide, 
fome  parallel  undulated  lines  appear,  which  dill  retain  the 
enamel  of  the  tooth. 

The  other  is  a  piece  of  a  dens  exertus ,  or  tufk,  eight  inches 
long  and  three  inches  thick,  weighing  one  pound  and  fix 
ounces  3  in  fome  places  not  differing  from  ivory,  but  in  others 
calcin’d  like  the  common  uni  cornu  foffile. 

What  Tsbrand  Ides  in  his  travels  from  Mofco  to  China  men¬ 
tions  of  the  Mammoth's  teeth  and  bones  deferves  to  be  taken  no¬ 
tice  of  5  as  alfo  the  journal  of  Laurence  Lange's  journey  to 
China ,  to  be  found  in  the  prefent  date  of  RuJJia ,  and  the  re¬ 
marks  of  Capt.  John  ‘Bernard  Muller  5  vide  the  prefent  date 

of  Rufland.  *  . 

Thole  above-mention’d,  as  far  as  the  Dr.  knows,  are  the 
chief  authors  that  have  treated  of  the  Mammoth's  teeth  and 
bones,  as  a  very  remarkable  and  particular  curiofity  of  Siberia e 

From  the  redimonies  of  the  forefaid  authors,  it  appears, 

1.  That  thofe  teeth  and  bones  are  found  in  Siberia ,  chiefly 
in  the  northern  parts,  near  the  rivers  Jenizea,  \ Trugau ,  Mon- 
gamjea ,  Lena,  &c.  towards  the  icy  fea,  at  the  time  the  ice 
has  broken  the  banks  of  thole  rivers,  lo  that  part  of  the  adjacent 
mountains  fall  down^  and  that  they  are  found  in  fuch  quantity 
as  is  fu  flic  lent  for  trade,  and  to  make  a  monopoly  for  the  Czar, 

vide  the  prefent  flate  of  Rufland. 

2.  That  fometimes  fkeletons  of  this  kind  are  found  very  near 

complete. 

3.  That  thofe  teeth  and  bones  are  not  found  always  of  the 
fame  fize,  but  fometimes  very  large,  as  dentes  molar es,  or 
grinders,  of  20  or  24  pound  weight,  vide  Capt,  Muller  in  loo. 
citat.  and  dentes  exerti ,  two  of  which  weigh’d  400  pound  5 
vide  Tsbrand  Ides  loc.  citat.  fometimes  of  a  middle  nzc,  as 
thofe  above- mention’d  5  and  at  other  times  dill  Imaller. 

X  t  4*  That 
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4.  That  of  thofe  teeth,  viz.  dentes  exerti ,  fome  are  ufed  as 
ivory,  to  make  combs,  boxes,  and  fuch  other  things.  Capt. 
Muller  faith  (vide  Jsbrand  Ides  and  Capt.  Muller  in  loc.  citat.) 
that  in  every  refped  it  refembles  the  common  ivory,  being  only 
a  little  more  brittle,  and  eafily  turning  yellow  by  the  weather 
or  heat. 

from  thefe  quoted  remarks,  joined  to  ocular  infpe£Hon, 
Dr.  B  eynius  thinks  he  may  advance  three  things. 

•  1.  That  thofe  Mammoth' s  teeth  and  bones  are  true  natural 
teeth  and  bones,  formerly  belonging  to  very  large  animals  $  be- 
caufe  they  have  not  only  the  external  figure  and  proportion,  but 
alio  the  internal  ftru&ure,  analogous  to  the  natural  teeth  and 
bones  of  animals. 

2.  That  thofe  large  animals  have  been  elephants  3  which  ap¬ 
pears  by  the  figure,'  ftru£hire  and  bignefs  of  the  teeth,  accu¬ 
rately  agreeing  with  the  grinders  and  tuiks  of  elephants. 

To  be  convinced  hereof,  one  needs  only  compare  thefe  teeth 
with  the  figures  of  thde,  dug  up  iome  years  ago  in  Ireland , 
and  of  thofe  which  reprefent  the  very  natural  teeth  of  elephants, 
and  confider  the  accurate  remarks  made  by  Mr.  MoUneux  and 
others  of  the  Royal  Society  thereon. 

Nor  needs  any  body  doubt,  that  they  are  true  teeth  of  ele¬ 
phants,  from  the  uncommon  fize  of  the  Mammoth's  teeth  above- 
mention’d  3  hecaule  Vertomannus ,  as  the  famous  Mr.  John 
Ray  tells  us,  has  leen  in  Sumatra  a  pair  of  elephants  1 11  fits  that 
weigh’d  336  pound:  And  ! Perzagus ,  in  Muftfo  Septaliano , 
makes  mention  of  one  two  yards  long  and  \6o  pound  weight. 

3  That  thofe  teeth  and  bones  of  elephants  were  brought  thi¬ 
ther  by  no  other  means  than  that  of  a  deluge,  by  waves  and 
winds,  and  left  behind  after  the  waters  returned  into  their  relef- 
voirs,  and  were  buried  in  the  earth,  even  near  the  tops  of  high 
mountains.  And-  becaufe  we  know  nothing  of  any  particular 
extraordinary  deluge  in  thofe  countries,  but  of  the  univerlal 
deluge  of  Noah ,  which  we  find  deferibed  by  MoJ.es }  the  Dr. 
$hi  nks  it  more  than  probable,  that  we  ought  to  refer  this  flrange 
phenomenon  to  the  laid  deluge.  In  fuch  manner,  may  not  only 
the  holy  kripture  ierve  to  prove  natural  hiftory  3  but  the  truth 
of  the  icripture,  which  iaith  that  Noah's  flood  was  univerlal 
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thing  doubted  by  many)  may  be  prov’d  again  by  natural 

hiftory. 


Here  it  is  to  be  noted,  that  fuch  teeth  and  bones  are  hkewife 

£0  be  found  in  feveral  other  countries  befides  Siberia ,  as  Poland , 

,  7, 
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Italy^  England)  Ireland ,  &c.  but  lets  common  than 
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n  Siberia,  and  not  fo  well  prefer v’d,  but  more  wafted  and 
:alcined,  without  doubt,  by  the  greater  warmth  of  thofe  cli~ 


nates.  ' 

Hither  are  alfo  to  be  referr’d  the  large  bones  found  under 
ground,  or  rather  tufks  of  elephants,  known  by  the  names 
of  ebur,  or  unicornu  foffile,  which  are  of  the  fame  origin 
with  the  mammoth's  teeth,  but  different,  as  they  are  better 
prcferv’d  •  and  therefore  for  a  great  part,  have  ftill  the 
natural  bony  fubftance,  and  may  ferve  the  workmen  as  natu¬ 
ral  ivory,  and  in  fome  meafure  the  phyficians  and  apotheca¬ 
ries  as  ebur,  or  unicornu  fojjile* 

The  following  draughts  of  the  above  mentioned  antedilu¬ 
vian  bones  of  the  animal,  commonly  call  d  the  mammoth  of 
Siberia ,  or  the  bones  of  the  foftile  fkeleton  of  an  elephant, 
are  dcfne  to  the  ancient  Roman  fcaje  contra&ed. 

Fig.  1.  Plate  X.  exhibits  a  front  view  of  the  head  5  it 
weighs  130  pound,  three  ounces,  five  drachms,  and  one 
fcruple  apothecary  weight,  or  152  Ruffian  pounds. 

Its  length  or  greateft  height  is  48  inches. 

Its  greateft  breadth  near  the  ears,  29  inches,  five  lines. 

Its  thicknefs  from  the  forehead  to  the  nape  ot  the  neck  zz 
inches  five  lines. 


a  a,  the  os  front  is 

b  b  the  futura  fagittalis ,  hardly  difcernable.^ 
c  The  bony  feptum  nixfi,  or  external  procels  ot  tne  QS  Qth* 
mo  ides,  without  its  fellow. 

d  d  The  coronal  future  appearing  imperfect. 

e  e  The  off  a  Jincipitis. 

If  The  futura  fquamofa  of  the  temples. 

'  gg  The  futura  lambdoides  of  the  occiput. 
fo  The  external  procejfus  zygomaticus  of  the  os  temporum • 

*  The  pofterior  lateral,  or  zygomatic  procefs  of  the  OS 


malces .  .  .  , ,  ,  , 

h  The  upper  procefs  of  the  os  mala?,  join  d  with  the  outer 

procefs  of  the  os  frotitis ,  and  constituting  a  part  of  the  orbit 
ot  the  eye, 

l  The  outer  procefs  of  the  <95  frontis,  forming  the  upper 
part  of  the  orbit. 

m  The  anterior  procefs  of  the  os  mala ,  join  a  with  the 

os  maxillare .  „  ,  ...  , 

n  n  The  anterior  procefs  of  the  os  maxillare,  terming  the 

fockets  of  the  foremoft  teeth  w 
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oo  The  lower  lateral  procefs  of  the  os  maxiliare>  conftitu- 
ting  the  lockets  of  the  grinders. 

p  A  grinder  in  its  locket,  one  on  each  fide 
q  A  lurprizing  cavity  of  the  nofe,  ftretching  above  the 
palate,  through  which,  by  means  of  its  probofcis,  the  water, 
upon  drinking,  is  convey’d  into  the  throat,  in  the  manner  pe¬ 
culiar  to  the  elephant. 

Fig.  2.  exhibits  a  view  of  the  right  fide  of  the  head. 
a  The  round  procefs  of  the  os  occipitis ,  entering  into  the 
pelvis  Atlantis. 

b  b  The  os  occipitis  of  a  monftrous  fize. 
c  c  Thelambdoidal  future. 
d  The  os  petrojum  with  the  meatus  audi tortus, 
e  The  outer  zygomatic  procefs  of  the  os  temporis. 
f  The  jutura  fquamofa  of  the  os  temporis. 
g  The  os  fweipitis 

b  The  outer  procefs  of  the  os  frontis ,  forming  the  upper 
part  of  the  orbit. 

i  The  bottom  of  the  orbit. 

k  The  hole  of  the  optic  and  pathetic  nerves,  pointed  to  by 
a  prick’d  line. 

I  The  upper  procefs  of  the  os  maldC^  join’d  with  the  outer 
procefs  of  th  q  os  frontis,  confirming  part  of  the  orbit. 

m  The  anterior  procefs  of  the  fame  os  male?,  join’d  with 
the  os  maxillare. 

n  The  pofierior  lateral  or  zygomatic  procefs  of  the  fame 
os  mal<e. 

o  Another  zygomatic  procefs  of  the  fame  os  male e,  peculiar 
to  this  skeleton. 

p  A  hole  near  the  foregoing  procefs.  6)#.  If  to  let  a  nerve 
pafs  to  the  teeth  ? 

qq  The  anterior  procefs  of  the  os  maxillare ,  confiituting  the 
fockets  of  the  foreteeth. 

rr  The  inferior  lateral  procefs  of  the  ox  maxillare  fupport- 
lng  the  focket  of  an  upper  grinder. 

s  S  A  grinder  fall  in  its  focket,  one  on  each  fide  ;  which  is 
no  fmall  argument  that  this  skeleton  belongs  to  an  elephant, 
and  not  to  the  chimerical  Behemoth  of  the  Rabbins}  or  the 
IBehtfmaethy  fuppoled  different  from  the  elephant  *  of  which 
Buxtorffy  the  learned  Bocbart ,  and  others,  have  treated. 

Fig.  3.  Exhibits  the  back  view  of  the  fame  head. 

^  I  he  great  hole  of  the  os  occipitis ,  for  the  palfage  of  the 
medulla  oblongata  to  the  lpine. 
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h  b  The  proceffus  globofi  of  the  os  occipitis ,  cover'd  with 
a  cartilage,  entering  into  the  pelvis  Atlantis. 

C  The  ' os  fphenoides  cuneiforme,  or  bafilare. 
d  A  peculiar  and  very  remarkable  finus  of  the  os  occipitis , 
deeper  than  an  Ofirich" s  egg,  lerving  in  all  appearance  for 
the  infertion  of  the  mufcles  of  the  neck. 

e  e  The  outer  iurface  of  the  os  occipitis .  entire. 
ff  The  furface  of  the  fame  os  occipitis  broken  through, 
exhibiting  deep  winding  cells  running  on  every  fide. 
a-  The  os  petrofum  with  the  meatus  auditorius 
h  <5)u<ere  if  this  be  the  place  behind  the  ears,  wherein  ele¬ 
phants  are  wont  to  be  kill’d,  and  where  this  one  was  damag’d 

by  the  knife  ?  . 

'  i  The  outer  zygomatic  procefsof  the  os  tempons . 
h  The  outer  procefs  of  the  os  frontis ,  condituting  the  upper 

part  of  the  orbit  of  the  eye.  ,  ,  .  r 

l  The  bottom  of  the  orbit,  and  toe  hole  that  gives  pal- 
fage  to  the  optic  and  pathetick  nerves,  mark’d  by  a  lmall 

lin  G 

m  The  upper  procels  of  the  os  maid?,  join  d  with  the 
procefs  of  the  os  frontis,  and  making  up  a  part  of  the -orbit. 
n  The  pofterior  lateral  or  zygomatic  procefs  of  the  os  maids 
o  Another  zygomatic  procefs  of  the  fame  os  maid?,  pecu¬ 
liar  to  this  skeleton. 

p.  The  lower  lateral"' procels  of  the  os  mdxivlare,  iupporting  , 

the  focket  of  an  upper  grinder. 

a  The  tranfverle  procefs  of  the  maxillary  bone,  or  the 
greater  os  palati,  which  is  very  Ihort  in  the  (keleton  of  an 
elephant,  whofe  tongue  is  fcarce  longer  than  a  man  s  Hand  5, 
which  leave  no  room  to  doubt  but  this  mud  be  the  fkeietoa 

r  r  The  upper  grinders,  one  on  each  dde,  to  which  their 
oppofites  anfwer  in  the  lower  jaw  -  And  as  the  elephants 
grinders  are  commonly  four  in  number  this  circuroftancc  is 
another  proof. of  Sir  Hans  Shane's  and  the  Doftors  opi- 

Cl^0*The  palfage  from  the  nodrils  into  the  probofcis  and  end¬ 
ing  in  the  fauces,  with  the  ^  vomer  ye ry  vifibie  j  though 
ill  drawn  through  the  neglecd  of  the  painter. 

t  t  The  anterior  procefs  of  the  os  max  t  Hare ,  commuting  the 
fockets  of  the  foreteeth,  which  are  reprcfented  in  fig.  6. 

Fig.  4.  reprefents  a  grinder,  which  ieems  to  be  the  left  oie 
.of  the  lower  jaw,  feen  on  the  outhde  :  It  weigh  d  b  lb.  nine 
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ounces,  and  two  drachms  apothecary  weight,  or  io  pound 
Ruffian. 

Its  greateft  length  is  12  inches. 

Its  perpendicular  height  five  inches. 

Its  thicknefs  or  breadth  three  inches. 

It  is  made  up  of  above  20  tranverfe  lamella  a  finger  thick, 
perpendicularly  eredi,  lying  dole  to  one  another,  and  its 
root  compos’d  of  two  apophvfes. 

a  a  The  plane  furface  of  the  exerted  part  of  the  grinder, 
fcarce  making  half  the  length  of  the  tooth,  contrary  to  what 
is  obferv’d  in  the  grinders  of  the  upper  jaw. 

b  b  The  ends  of  the  tranfverfe  lamellc f,  terminating  in 
the  iurface  of  the  exerted  part,  and  in  this  grinder  as  hard 
as  done. 

c  c  The  anterior  lamellc €  not  extending  to  the  exerted  part; 
and  probably,  lying  hid  either  in  the  focket  of  the  os  maxil- 
lare ,  or  under  the  gums. 

d  The  anterior  apophyfis  Or  root  of  the  tooth,  not  quite 
entire. 

e  The  pofterior  apophyfis  or  root,  broken  as  the  fore- 
going. 

f  A  deep  finus  between  the  two  apopbyfes. 

Fig.  5.  reprefents  the  tusk  (by  fome  improperly  call’d 
the  horn)  of  the  right  fide,  having  a  twofold  direction  by 
being  bent  outwards  and  backwards,  which  is  peculiar  to  the 
male  elephant  ;  it  being  ftraiter  in  the  female  :  It  is  the 
ebur  foffile  of  the  (hops;  and  weigh’d  197  lb.  one  ounce, 
two  drachms  and  two  fcruples  apothecary  weight,  or  160 
pound  Ruffian. 

Its  length,  or  the  exterior  circumference  of  its  back  part 
was  1 36  inches,  five  lines. 

The  circumference  of  the  root,  where  it  got  clear  of  the 
locket,  was  the  greatefl,  being  18  inches,  five  lines. 

The  fubtended  arch  from  one  extremity  to  the  other  55 
inches. 

The  fame  fubtended  arch  a  c ,  but  bigger,  being  91  inches. 

a  The  root  hollow  within,  the  cavity  extending  beyond  the 
place  mark’d  b. 

b  The  root  rifing  above  its  focket,  where  thickefl. 

c  "I  he  place  where  the  fubtended  arch  was  greatefi,  being 
61  inches. 

d  The  point  of  the  tufic  lomewhat  bent  outwards  and 
backwards;  tho’  this  curvature  could  not  be  exprefs’d  by  the 

painter 
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painter  in  a  vifible  manner  in  the  lefler  fubtended  arch  of  55 
inches. 

The  tufk  anfwering  to  the  foregoing  on  the  left  fide,  was 
entirely  like  that  on  the  right,  except  the  contrary  direft ion 
of  its  curvature,  and  its  lefs  weight,  on  account  of  having 
loft  its  point  ;  For,  it  weigh’d  but  128  lb,  eight  ounces,  two 
drachms  apothecary  weight,  or  150  pound  Ruffian. 

Fig.  6.  reprefents  the  right  thigh  bone,  exhibited  to  view 
on  its  inner  fide,  which  turns  towards  the  body  :  It  weigh  d 
2 1  lb.  fix  ounces,  five  drachms,  and  two  icruples  apothecary 
weight,  or  25  lb.  Ruffian. 

Its  perpendicular  length  38  inches  five  lines. 

The  greateft  breadth  of  its  upper  head,  or  apophyfis,  11 
inches.  *  .  .  '  j 

Its  circumference  at  the  middle  of  the  bone  about  15 

inches.  <  '  1 

a  The  head  cover’d  with  a  cartilage,  placed  on  its  neck, 
and  inferred  in  the  focket  of  the  os  ifehiam,  and  fattened  by 
means  of  two  ligaments. 

b  The  cervix  or  neck  of  the  bone 
c  The  upper  external  or  greater  trochanter, 
d  The  lower  internal  or  lefler  trochanter . 
e  The  place  in  the  middle  of  the  bone,  where  the  circum* 
ference  meafur’d  1  3  inches. 
f  The  Sinus  facilitating  the  free  motion  of  the  patella, 
g  The  other  procefs,  or  inward  head,  covered  with  a  car¬ 
tilage,  together  with  its  fellow. 

h  Two  vertical  finus's  in  the  tibia,  anfwering  to  the  ex¬ 
ternal  trochanter. 

The  bones  of  this  skeleton,  with  the  ribs,  vertebra ,  &c. 
thereto  belonging,  were  found  in  the  fandy  fide  of  a  fteep 
hill,  on  the  eaftern  bank  of  the  river  Indigirska ,  which  falls 
into  the  northern  ocean,  not  far  from  the  mouth  of  the  rivu¬ 
let  PVolockowoi  rugzei. 

The  river  Indigirska  to  the  eaft  of  the  river  Jena ,  where  it 
runsm  its  own  channel,  has  not  been  laid  down  by  M .Witzen 
in  his  man  of  the  north  eaft  part  of  Afia  :  But  its  courfe  is 
defcribedTy  Tf brand  Ides  m  the  map  of  his  travels:  And 
fome  of  tbefe  bones  are  found  now  and  then  not  only  in  thefa 
parts,  but  like  wife  in  the  fand  bills  on  the  rivers  Chatanga » 
Thomas ,  Tobol,  In  if ch,  l Sc.  all  at  a  good  diftance  from  the 
fea,  tho’  neither  elephants  nor  chimerical  behemoth’s  have 

ever  been  feenin  thofe  countries.;  Wherefore  the  belt  judges, 

follow 
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follow  the  opinion  of  Dt*.  JVoodnvarUy  the  Scheuchzers  and 
others,  in  taking  them  for  the  bones  ot  antideluvian  animals. 

On  the  bank  of  the  fame  river,  which  bank  is  call  d  Szta* 
eijahr ,  Michael  Wolochowicz  faw  a  piece  of  fkin  putrified, 
appearing  out  of  the  fide  of  a  fand  hill,  pretty  large,  very 
thick,  and  cover’d  with  long  hair,  pretty  thick  fet,  and  of  a 
brown  colour,  fomewhat  like  goats  hair  $  which  (kin  be  could 
not  take  for  that  of  a  goat,  but  of  the  behemoth,  infomuch 
as  he  could  not  appropriate  it  to  any  animal  he  knew. 

A  large  glandular  tumour  in  the  pelvis  $  and  the  pernicious 
effects  of  crude  mercury ,  given  internally  5  by  Dr.  Cantwell. 
Phil.  Tranf.  N°44<5.  p.  139. 

ON  E  P* - r  M - n  having  been  very  ill  for  twjo  or 

thi;ee  years  before  had  loft  the  ufe  of  his  left  leg  and 
thigh,  was  fubjedt  to  frequent  head  achs  and  pains  in  his 
bones,  but  efpecially  his  legs :  For  which  as  he  had  been 
given  to  women,  his  phyficians  falivated  him  twice,  lent  him 
to  ieveral  hot  waters,  and  gave  him  all  the  remedies  they 
could  think  of,  but  to  no  purpofe.  For,  his  illnefs  increafing 
he  had  from  time  to  time  great  difficulty  of  making  water, 
and  going  to  ftool.  In  this  condition  he  came  from  Spain  to 
Mar  fellies }  and  from  thence  was  fent  to  the  waters  of  Bal- 
leruc ,  of  which  he  drank  a  great  quantity  :  But  as  they  did 
not  pafs,  his  phyfician  there  order’d  him  ftrong  purges, 
with  clyfters  of  a  decodlion  of  tobacco,  and  the  like.  He 
then  began  to  vomit  his  excrements  3  upon  which  the  phy¬ 
fician  to  a  regiment  in  Spain>  order’d  him  halt  a  pound  of 
crude  mercury  by  the  mouth,  which  made  him  fufFer  the 
moft  exquifite  pains  5  and  his  belly  fwell’d,  and  became  as 
ftiffi  as  a  drum.  Upon  this  Dr.  Montague  was  lent  for,  who 
foon  difcover’d  the  error  of  the  preceding  pradhce,  by  feeling 
a  folid  body  near  the  reSlum,  which  obftrudhng  the  pafTage, 
hinder’d  the  clyfter-pipe  from  entering  far  enough  into  the 
gut.  After  his  departure,  the  patient  was  again  ordered 
clyfters,  which  were  injected  with  a  crooked  pipe,  and  feveral 
purges  ;  till  at  the  end  of  eight  clays  he  died,  having  his 
tell v  biager,  ftifferand  harder  than  ever. 

Upon  opening  the  abdomen ,  with  a  Biftoun,  (it  was 
fill'd  with  a  whitifh  liquor  of  fome  confidence  :  The 
epiploon  was  entirely  diffolv’d,  and  Boated  in  this  liquor 
like  fo  much  pus.  Upon  pouring  out  this  water,  the 
Dodlor  examined  the  inteftines:  The  colon  was  burft  un¬ 
der 


( 
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tier  the  ftomach  5  and  in  three  other  places  at  its  lower  part  ; 
and  fo  was  the  caecum :  The  ileum  was  all  inflamed,  and  in  one 
part  gangrened.  The  lips  of  the  ruptures  were  plaider’d  with 
excrement,  all  befet  with  a  vad  number  of  globules  of  quick- 
filver  $  and  when  the  inteftines  were  difengaged^aod  taken  out, 
the  quickfilver  fell  from  them  in  large  drops.  The  other  vif~ 
cera  were  in  their  natural  date,  except  the  liver,  which  was 


gangrened.  .  t  , 

The  Dr.  being  verv  follicitous  about  the  tumour,  look  d  m«.o 

the  pelvis ,  where  he  found  an  excreicence  of  a  prodigious  flze, 
which  fill’d  all  its  left  fide  :  He  took  the  knife  and  clear’d  all 
round  the  tumour  :  whereby  he  found  the  urinary  bladder  dole 
pent  up  between  the  anterior  part  of  the  tumour  and  the  ojft 
pubis,  which  occajfiond  the  ftrangury  the  patient  had  been  tor¬ 
mented  with.  The  return,  which  lay  upon  the  middle  of  the 
05  facrum ,  was  alio  vadly  prefs’d  on  by  the  tumour,  which 
feemed  to  take  its  rile  trom  the  holes  that  are  in  the  leu  fide  of 
that  bone.  The  burgeon,  (while  the  Dr.  laid  down  the  knife, 
in  order  to  feparate  the  ojfa  pubis  with  a  hatcher)  cut  out  the 
tumour  :  Then  the  Dr.  examin’d  the  05  facrum,  which  was  fo 
very  foft  that  his  Angers  enter’d  it  every  where  on  the  left  fide. 
The  tumour  was  of  an  ovoid  figure,  cover’d  over  with  leveral 
membranes;  it  weigh’d  2  pound  and  f  5  its  longed  axis  was 
five  inches  and  fomewhat  more  than  three  quarters,  trench 
meafure  ;  its  (her ted  4  inches  three  quarters.  At  fird  fight  he 
took  it  for  a  parenchyma  ;  but  upon  diffeftion,  he  found  it  ana¬ 
logous  to  the  liver  in  fubdance,  colour  and  confidence.  ^  Its  ar¬ 
tery  vein  and  nerve  were  very  large,  and  didnbuted  thorough 
its  whole  fubdance  :  Wherefore  the  Dr.  takes  it  to  have  really 
been  one  of  the  conglobate  glands  of  the  pelvis ,  whofe  veflels 
yielding  to  the  blood  imped’d  thither,  with  greater  torce  and  in  a 
larger  quantity  than  ufual,  on  account  of  the  violent  exe rales  of 
dancing,  jumping,  l$c.  which  the  patient  had  very  much  prac¬ 
tis’d,  caus’d  its  mcreafe  to  that  enormous  fize  Upon  opening 
it  the  Dr.  obierv’d  three  very  apparent  divifions  in  it :  And 
where  the  pfoas  lay  over  it,  and  one  of  the  fyramtaales  beat 

upon  it,  it  was  oflified.  .  r  „  r 

The  Dr  preferv’d  it  in  brandy,  and  found  that  the  fmall  veD 

fels  that  were  mod  fill’d  with  blood  prefs’d  it  out  mto  the  inter¬ 
dices  of  the  neighbouring  ones.  .  .  .  f 

The  weight  the  patient  condantly  complain  d  of  at  his  left 
hip  ;  the  difficulty  he  had  in  going  to  bool,  and  that  of  thrult- 

ina  a  fy  rinse  far  enough  into  the  rettum  to  gtve  him  a  dytter 
Y  ■  U  U  With 
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with  any  fdccefs  5  the  tumour  itfeif,  which  was  eaiily  felt  upon 
putting  the  finger  into  the  anus  3  together  with  the  palfy  of  the 
left  leg  and  thigh*  might,  the  Dr.  thinks,  have  given  other  in¬ 
dications  to  the  phyficians,  than  thofe  they  took.  And  the  Dr 
thinks  that  the  frieftions  and  other  heating  medicines  the  patient 
was  plied  with,  contributed  to  augment  his  illnefs. 

In  fine,  the  crude  mercury  the  patient  {Wallow’d,  the  vail 
quantity  of  Balleruc  water  be  drank  before  it,  with  the  ftrongq 
cathartics  taken  by  the  mouth  and  anus,  feem  to  have  cut  him: 
iliort  of  fome  months,  which  he  might  have  liv’d,  had  he  us’d 
no  other  remedies  than  a  (lender  relaxing  diet. 


A  Narhual  or  Unicorn  Fifh,  taken  in  the  River  Oft,  in  thte 
Durcby  of  Bremen:  by  Ur .  Steigertahl.  Phil.  Tranfi. 
N°  447.  p.  147. 


TOwards  the  latter  end  of  January ,  1 7  3 6',  N.  S.  there 
was  taken  a  fort  of  whale,  call’d  the  narhual  or  fea  unib 
corn ,  in  the  river  Oft,  where  it  falls  into  the  Elbe ,  near  the  vil¬ 
lage  Bellum  in  the  Dutchy  of  Bremen ,  four  miles  from  the  lea,i« 
There  was  a  great  quantity  of  fat  taken  out  of  it,  to  make 
thrann  or  whale  oil  3  but  it  was  obierv’d  that  this  train-oil  had 
an  almoft  intolerable  flench,  by  reafon  that  this  narhual  feeds 
on  carcaffes :  For,  nar  fignifies  a  carcafs  or  dead  body,  accord¬ 
ing  to  Valentini  in  his  Mufdum  Mijdorum  B.  III.  ch.  30. 

There  was  fuch  care  taken  of  the  (kin,  before  the  dilfcTfion,* 
that  it  was  cur’d  with  fait  and  alum  3  and  fluffed  in  fuch  man-i 
jier  as  to  exhibit  the  juft  figure  of  the  fifh  5  having  left  with  it 
the  bones  of  the  iculi ,  and  fome  vertebrd  near  the  tail. 

The  (kin  was  fpotted  with  dark  brown  fpots  upon  a  white- 
ground  :  The  epidermis  was  transparent  *  and  under  it  was  ano¬ 
ther  Ik  in  very  thin  and  fpotted  3  but  the  true  flan  was  brown,: 
and  near  an  inch  in  thicknefs.  On  the  top  of  the  head  was  only 
found  a  femilunar  hole,  as  in  the  porpoiie,  according  to  the  de- 
icription  given  by  John  Uaniel  Major,  and  publifh’d  in  the. 
Mifcellan.  Ac  a  deni.  Nat.  Cunof.  Dec.  1.  An.  3.  p.  22  &  feq. 
This  hole  opens  into  the  two  canals  running  thorough  the  l'culi 
to  the  palate,  and  are  called  by  Major ,  da  Bins  hydragogi . 
I  here  was  no  opening  or  outlet  for  the  feces  obferv’d  in  the 
fkin  3  and  Dr.  Steigertahl  was  told,  that  this  narhual  voided 
them  thorough  this  hole  on  the  top  of  the  head. 

As  to  the  horn,  the  Dr.  agrees  in  opinion  with  JVormius  and 
otners,  woo  take  it  for  a  tooth  i  But  he  cannot  believe  that  its 
lolc  nfe  is  to  break  the  ice  5  it  rather  ferving  the  fifh  for  feeking 
its  food.  '  *  a 
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A  Captain  of  a  Greenland  veftel  affuFd  the  Dr.  that  being 
upon  the  coaft  a  whale-fifhing,  and  having  taken  one  $  as  he 
was  turning  the  whale  to  get  at  the  far,  he  found  on  the  oppo- 
fite  fide  to  him,  a  narhual ,  that  had  ftuck  his  tooth  into  the 
whale’s  belly,  up  to  its  mouth,  and  luck’d  the  blood  and 
humours. 

The  Dr.  only  faw  the  fluffed  fkin,  as  it  was  carrying  to  Leif- 
fie  fair  :  And  as  he  finds  that  the  figure  engrav’d  and  printed  at 
Hamburg  has  a  good  refemblance  to  what  he  law,  he  has  an¬ 
nex’d  a  print  of  it,  as  reprefented  Fig.  1.  Plate  Hi. 

1.  Shews  a  femilunar  hole,  thro’  which  the  filh  upon  dying, 
call  out  water  and  blood. 

2.  A  fmall  riling  on  the  middle  of  the  back,  and  flefhy  as 
the  fins. 

3.  The  mouth  very  fmall,  without  teeth  in  the  upper  jaw, 
except  this  dens  frominens ,  or  tufk,  which  by  feme  has  been 
taken  for  a  horn  :  There  was  no  lower  jaw  found. 

4.  The  eye  very  fmall. 

5.  The  fin  on  the  right  fide,  which,  as  well  as  the  oppofite 
one,  is  fie  flay. 

6.  The  tail  flefhy  like  the  fins  5  which  taken,  according  to 
its  width,  is  not  vertical  but  horizontal. 

7.  The  prominent  tooth  or  tufk,  commonly  taken  for  a  horn. 

The  length  of  this  narhual  from  N°  3  to  6  was  17  feet 

9  inches. 

The  tooth  6  feet  3  inches. 

The  greateft  thicknefs,  meafur’d  round,  was  14  feet. 

The  fkin  was  fmooth  without  feales,  like  that  of  an  eel,  and 
was  white  markt  with  blackifh  fpots. 

A  Defcriftion  of  the  fame  Narhual  $  by  Dr.  Henry  Hampe. 

Phil.  Tranf.  N  0  447.  p.  149. 

IN  a  creek,  called  the  Beluhmer  wadt,  belonging  to  the 
Bailiwick  of  Newhaus  in  the  Dutcby  of  Bremen was 
caught  alive  an  unknown  fifh  of  a  large  fize,  18  or  2c  feet  in 
length,  and  4  in  diameter.  On  the  fore  part  of  the  head,  juft 
above  the  mouth  (which  is  very  lmall)  it  has  a  horn  6  feet  long, 
white  like  ivory,  and  curioufly  t  willed.  The  body  is  white, 
fprinkled  with  black  fpots,  and  fmooth  like  an  eel.  The  head 
in  proportion  to  the  body,  is  very  fmall,  about  16  inches  in 
length,  and  the  lame  in  diameter.  The  eyes  are  alfo  fmall, 
about  the  bignels  of  a  fixpence.  On  the  upper  part  of  the  head 
is  a  hole  about  3  inches  in  diameter,  out  of  which  he  probably 

U  z  fpouts 
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fpouts  out  water  like  the  whales.  On  each  fide  of  the  necjc  at 
placed  two  black  fins,  one  above  the  other,  and  at  a  {mall  dil 
tance  from  each  other.  They  are  half  an  inch  in  thicknef; 
of  a  hand’s  breadth  and  two.  feet  in  length,  round  on  the  fore 
part,  all  fiefby,  and  of  a  liver-colour. 


Water  In  feci,  not  hitherto  defer  ibed  ;  by  M.  Klein.  Phi' 
Tranlf  N°  447.  p.  150.  Tran  fated  from  the  Latin. 

A  Friend  of  M.  Klein's  prefented  him  with  a  water  infeff 
found  at  Uderwanga  in  Eafl  Truffia  among  frefh  wate 
crabs,  and  utterly  unknown  to  the  crab  filhers. 

From  the  great  number  of  its  feet,  and  furprifing  facility  c 
moving  them,  it  may  with  equal,  if  not  better  realon  be  callY 
fcolopendra  aquat-ica  feutata ,  than  Aldrovandus  p.  72 1.  d 
cetis  calls  a  certain  fijfh  of  the  whale  kind,  fcolopendra  cetacea 
A  (Fig.  2.  Plate  XI.)  reprefents  the  infedf  on  its  upper  part 
cover’d  with  a  (Field  $  which  nearly  refembles  tortoife-fhells 
only  that  along  the  middle  of  the  back  it  is  a  little  gibbous,  am 
towards  the  extremity  of  the  body  has  a  triangular  hiatus 
{lightly  indented,  it  is  entire,  and  alrnoft  of  the  fame  fub 
fiance  (yet  of  a  more  dilute  colour)  with  the  /heaths  of  th« 
wings  of  the  fcarabdei  Goedartiy  produced  from  weevils  or  wha 
is  called  fcarabaus  rofarum.  The  eyes  pafs  out  thro’  the  {Field 
and  are  a  little  prominent. 

■B  (Fig.  3.)  reprefents  the  infedf  delineated  on  the  under  part; 
where  at  the  fame  time  appears  a  vaft  number  of  legs  :  Each  o 
thefe  has  a  certain  bag  as  at  D  (Fig.  5.)  terminating  in  threr 
feet,  or  rather  toes:  The  two  anterior  ones  have  this  in  peculiar 
that  their  three  feet  or  toes  are  longer  than  the  others,  tho5  they 
differ  from  one  another  in  length.  All  the  toes  of  the  greater 
and  leffer  feet  coniift  of  fimiiar  articulations  $  and  fnch  as  the 
hairs  of  the  forked  tail  of  this  fcolopendra ,  ’or  the  antenna  oi 
other  infeffs  have. 

M.  Klein  thinks  he  (hall  not  be  much  miftaken  if  he  fup- 
pofe,  this  infeff  makes  ufe  of  the  longer  toes  of  both  the  ante¬ 
rior  feet  before,  and  of  the  hairs  of  its  forked  tail  behind  for 
antenna ,  by  means  of  which  it  timeouily  difeovers  either  its 
purfoing  enemies,  or  fuch  as  it  meets  with  in  lurking  places  3 
unlels  one  would  chufe  to  take  the  two  fhort  horns,  that  appear 
in  the  Fig.  at  that  place,  where  we  are  reafonably  to  look  for 
the  head,  for  antenna. 


l;  C(Fig.  4.)  reprefents  the  body  bared  of' its  (Field,  view’d 
Oft- the  back 5  on  account  of  which  the  /Field  is  carefully  di- 
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yidea  length  wife,  which  as  to  the  part  explain’d  is  not  continu'd 
with  the^back,  In  the  thin  cuticle  of  the  lower  part  of  the 
fhield,  and  that  op  both  lides  may  be  obferv’d  (as  in  the  Fig.} 
punctures  like  needle  work. 

M.  Klein  could  not  certainly  determine,  whether  it  fucks  in 
the  water  thro1  thek  apertures  into  the  cavity  between  the  gib- 
bous  ihield  and  the  cuticle,  and  again  emits  it  y  or  whether  it 
fills  the  cuticle  with  air,  or  empties  it  according  as  it  has  a 
mind  either  to  go  down  to  the  bottom  or  rife  up  to  the  top  of 
the  water.  The  inieckons  are  about  30,  but  the  legs  cannot 
eafily  be  numbered.  In  the  extreme  part  of  the  body  which  le- 
parates  the  fliield,  the  rings  of  the  miefiions  are  befet  with 
Imall  fpines,  and  that  in  the  lame  order,  as  they  appear  deli¬ 
neated  Fig.  2  and  4.  , 

r  D  (Fig.  5.)  reprefents  one  of  the  kgs  next  the  anterior  ones, 
together  with  the  little  bag. 

'  "B  (Fig.  2.)  reprefents  another  leg  in  a  different  view. 

As  lono  as  this  infect  liv’d,  it  continually  and  with  Angular 
facility  mov’d  its  feet,  drawing  at  the  fame  time  into  its  Iheath 
and  putting  out  again,  the  extreme  part  of  its  body. 

M.  Klein  could  filid  no  trace  of  this  mfe&  amongft  authors. 


the  fame  Sort  of  Infeft  found  in  Kent ;  by  Mr.  Littleton 
Brown  ;  with  a  Remark  ;  by  -Dr.  Mortimer,  Phii.  Irani. 
N°  447.  p.  153. 

m  g  R  Brown  preferred  to  the  Royal  Society  to  be  kept  in 
LVl  their  Mufteum,  a  creature,  whofe  name  he  could  not 
earn  from  any  books  or  perions  he  had  hitherto  met  with  .  He 
vousht  it  from  a  pond  upon  Bexby  Common  in  Kent,  wn.ro 
»reat  numbers  had  been  obierv’d  for  five  weeks  before 

pond  was  quite  dry  the  24m  of  jut;  e,  i'?/’? 

ng  fill’d  with  a  great  thunder-fhower  on  the  25tn,  y>; 
lays  the  pond  was  obferv'd  to  Iwarm  with  tnem  :  And .  what 
Vlr.  'Brown  thought  obfervable  was,  that  t.ie.i. 
thannel  that  could  convey  them  from  any  ad.acent  plac  . 

E  (Fig.  6.  Plate  XL)  reprefents  this  mkft  ;  lts  le&  /f 

•xtraordmarv  Dr.  Mortimer  counted  42  on  a  fide  m®. 
hofe  found  L  Kent ;  the  20  next  the  head  are  neany  or  a  Car 

rutAen  the  gnL  gradually  fmaller  an«t  t*J  J 
-\]  He  took  out  one  of  the  larger  ones  of  the  Kit  h-k 
-heft  -  the  foot  confifts  of  five  flat  membranous  claws,  with  a 
iff  nb  along  their  middle,  and  befet  with  hairs  on  the  edges 
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ova]  bag,  and  beyond  that  grows  a  large  thin  membrane 
which  may  be  extended  by  a  bony  rib  that  runs  crofs  it* 
this  membrane  and  the  whole  foot  is  convex  on  the  fide  next 
the  head,  and  concave  on  that  next  the  tail  ;  the  thigh,  or 
fir  ft  joint  of  the  leg,  is  webb’d  on  each  fide  :  So  that  the 
whole  Itrufture  of  rhe  legs  leems  to  (hew  that  they  are  ra* 
ther  deflgn’d  for  fwimrmng  than  walking. 

The  leg  repreiented  at  E  (Fig.  6  )  drawn  when  the  infeft 
lay  on  its  back  as  at  B.  (Pig.  3.)  Several  parts  of  this  infect, 
tho’  no  bigger  than  the  figures,  have  lome  refemblance  to 
thole  of  the  Molucca  crab. 

An  Abflraffi  of  Meteorological  Diaries  for  the  Tears  1729, 
and  1730  5  by  Mr.  Hadley,  Phil.  Tranf.  N°  447.  p.  154, 

BEFORE  Mr.  Hadley  proceeds  to  the  tables,  he  gives 
fome  account  of  each  of  the  diaries  of  the  years  1  729, 
and  1730,  and  their  contents. 

The  diary  kept  by  Mr.  Haukfbee ,  by  order  of  the  Royal 
Society,  at  their  houfe  in  Crane  Court,  confifts  of  obfervations 
of  the  barometrical  heights  twice  a  day,  /.  e.  morning  and 
evening,  in  inches,  decimals,  and  centefimals$  as  alfo  of 
the  thermometer,  in  its  proper  graduations,  and  the  wea¬ 
ther,  wi:h  the  hour  of  each  obfervation  :  The  winds  are 
omitted.  The  depih  of  the  j*ain  is  fet  down  feveral  times 
for  the  mold  part  in  each  month,  the  fum  of  which  is  to  be 
divided  by  10  3  the  funnel  which  catches  the  rain  being  lb 
much  bigger  in  furface  than  that  of  the  veiTel  which  receives 
the  rain  from  it. 

That  from  South  wick  near  Oundle  in  Northamptonshire, 
by  Mr.  Lynn 9  contains  the  height  of  the  barometer  once  a 
day,  and  the  winds,  the  lleadmefs  and  ftrength  of  which 
is  likewifc  mark’d  in  proper  characters  :  Obfervation  is 
made  of  the  upper  and  under  currents  of  the  air,  when  it 
fo  happened.  The  thermometer  is  mark’d  twice  a  day  • 
the  weather  often,  both  by  day  and  night  ;  the  rain  from  time 
to  time;  and  the  quantity  of  each  particular  fhower  often 
let  down  by  itlelf,  with  fome  other  mifcellaneous  obser¬ 
vations,  as  halo’s,  thunder  fiorms,  and  Bidden  changes  of 
wind,  &c.  He  takes  notice  of  his  thermometer  being  placed 
in  an  out-houfe  expofed  to  the  air,  but  lcreen’d  from  the  fun, 
which  is  a  proper  precaution  in  uiing  that  inftrument.  The 
remarkable  riles  and  fills  of  the  mercury  are  alfo  mark’d 
with  proper  characters,  which  method  would  likewife  be 

ufefu' 
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ufeful  in  the  other  columns,  for  comparifon  of  diaries,  if 
fome  certain  rule  were  agreed  on. 

That  from  Kent ,  1 6  miles  fouth  eafb  from  London ,  gives 
an  account  of  the  barometer  once  a  day  ;  fometimes  twice 
or  thrice,  with  the  hour  of  each  obfervation,  and  the  winds, 
weather,  and  rain  ;  the  proportion  of  which  for  every  day  is 
given  at  the  end  of  each  month.  There  is  alfo  a  feparate 
column  for  the  height  of  the  clouds,  which  the  obferver  di¬ 
vides  into  three  orders  ;  and  where  there  are  two  orders  at 
a  time,  they  are  both  noted  ;  as  alfo  when  any  of  them  move 
with  different  velocities  or  dirediions,  which  he  fuppofes  to 
be  commonly  a  flgn  of  change  of  the  wind  :  But  he  does 
not  inform  us  how  he  determin'd  their  heights  or  velocides* 
The  reigning  wind,  and  general  ftrength  of  it,  is  noted  at 
the  end  of  each  month  ;  likewiie  the  eclipfes,  and  the  times 
of  the  new  moons,  which  he  obferves  make  it  appear* 
that  the  notion  of  the  change  of  weather  depending  on  the 
age  of  the  motion  is  without  any  ground  ;  with  other  mis¬ 
cellaneous  oblervations,  as  the  aurora  borealis ,  fruitfuineis  or 
ftenlity  of  the  feafon.  He  had  no  thermometer. 

That  from  Hudickfwall  in  Sweden  by  JML  Clave  B reman 
fhews  the  height  of  the  barometer  fometimes  once,  fome- 
time  twice  or  thrice  a  day  O  S.  in  EngUJh  meafure,  with  the 
winds,  and  their  llrength,  and  the  weather.  There  is  alfo 
annex’d  to  the  diary  of  1729  an  account  of  the  height  of  the 
fea  water  for  every  day,  which  Mr.  Hadley  obferves  to  vary 
in  the  whole  about  two  inches,  and  is  fometimes  interrupted 
by  rain-floods.  This,  probably,  relates  to  the  tides  in  the 
gulph  of  Bothnia.  Mr.  Hadley  has  not  inferred  thefe  in  the 
tables,  as  not  being  of  general  uie.  There  is  no  thermo¬ 
meter,  nor  the  quantity  of  rain  let  down. 

That  from  Rifinge  in  Oflrogothia ,  in  Sweden K  by  Sueno 
Laurelius ,  pallor  anti  provolf  gives  the  height  of  the  baro¬ 
meter  for  the  moft  parr  three  times,  fometimes  live  times  a 
day,  together  with  the  hour  of  the  obfervations  O.  S.  in  Eng - 
/////meafure.  He  refers  to  the  diary  of  1727  for  the  de- 
fcriptions  of  his  barometer  and  thermometer.  The  winds 
together  with  the  degree  of  their  ftrcngth,  the  weather  and 
the  depth  of  rain,  are  likewifc  fet  down. 

In  that  from  Upfal  in  Sweden ,  by  M.  Andrew  Celjuis , 
profeflor  of  aftrononiy,  obfervations  are  made  three  times  a 
day  of  the  barometer  and  thermometer;  both  which  inltru- 

ments  were  made  bv  Mr.  Haukfbee  ;  as  alfo  the  winds,  with 

'  their 
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their  Hrength,  and  the  weather,  and  depth  of  rain  from  time 
to  time  are  let  down. 

That  from  Svenaker  in  Sweden  near  Erolhetta ,  by  M. 
Torftams  Waffenius  contains  the  height  of  the  barometer 
twice  a  day,  fometimes  three  times  O.  S«  in  Swedish  feet, 
inches  and  decimals,  which  being  luppoled  to  be  to  Englifij, 
38  974, 3 7 5  to  i goo,  the  mean  heights  are  reduced  in  the; 
following  fables  to  that  meafbre.  The  winds  alio  with  their 
Hrength,  and  the  weather,  are  noted.  There  is  no  thermo¬ 
meter.  Notice  is  taken  of  thunder  Harms,  and  other  me¬ 
teors. 

N.  B.  In  the  account  of  the  Swedifi  diaries  for  1728,  Sve¬ 
naker  isfaid  to  be  109  London  feet  above  the  furface  of  the. 
fca.  The  mean  height  of  the  barometer  there  in  thefe 
two  years,  is  bur  29,47  inches,  which  would  give  the  heightt 
of  the  place  near  450  feet,  according  to  the  reckoning  hereaf¬ 
ter  mentioned:  Therefore  Mr.  Hadley  thinks  there  muH  be 
forue  miftake  ;  perhaps  forne  air  might  have  gone  into  the 
top  of  the  tube,  or  the  fcale  be  placed  too  high. 

That  from  Lunden  in  Sweden ,  by  Conrad  Gjuenfel  profeffor 
of  mathematicks  in  the  Caroline  academy,  contains  obferva- 
tions  of  the  barometer  tw’ce  a  day,  O.  S  in  Englijh  inches 
and  decimals  and  fourth  parts  of  them  j  the  winds  with  their 
Hrength,  and  the  weather.  The  t  hermometer  is  Florentine  ; 
therefore  the  obfe  rvations  are  not  inferred  in  the  table.  The 
monthly  mean  there  given,  is  taken  (imply  between  the 
two  extremes.  Mr.  Hadley  has  given  it  in  the  tables  taken 
the  other  way,  as  all  the  red  are. 

That  from  Bygdea  in  Sweden ,  by  M.  John  Telius,  pallor 
there,  contains  obfervarions  of  the  barometer  twice  a  day, 
morning  and  evening  O.  S.  in  Englijh  inches  and  decimals  ; 
the  winds,  with  their  Hrength,  and  the  weather.  The  two  laft 
months  are  wanting.  There  is  no  thermometer. 

That  from  IF  etna  in  Sudermanland,  by  M.  And.  Geringius, 
pallor  and  provoft,  contains  obfervarions  of  the  barometer 
thrice  a  day,  except  m  the  drift  part  of  January,  Q.  S.  in 
Englijh  inches  and  decimals,  the  winds  with  their  Hrength, 
and  the  weather,  with  other  meteorological  obfervarions  ;  as 
alio  on  the  feafons,  as  to  fruiifulnefs  and  Her ility,  Tke 

aurora  borealis  is  frequently  mentioned.  The  thermometer 
is  peculiarly  graduated,  and  la  could  not  be  inferred.  There 
is  a  column  for  rain,  with  marks,  which  Mr.  Hadley  under- 
Hood  not. 
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From  Witt  ember  g  in  Saxony ,  there  are  two  diaries  commu¬ 
nicated  5  the  one  from  M.  Mat.  Hafius ,  profeflbr  of  mathe¬ 
matics  ;  the  other  from  M.Weidler :  That  by  M.  Hafius  has 
the  height  of  the  barometer  feveral  times  a  day,  fometimes 
four  or  five  times  O.  S.  in  Englijb  inches  and  decimals,  and 
the  parts  of  thefe  in  vulgar  fra&ions,  but  reduced  to  deci¬ 
mals  in  the  tables.  He  employ’d  two  barometers  and  ther¬ 
mometers  :  Thofe  marked  I.  are  lAv.Haukf bee's  $  thofe  markt 
II.  Florentine .  The  coldeft  day  he  ever  obierv’d  was  Feb . 
the  5th  1 7 2d.  It  alio  contains  the  winds,  with  their  ftrength, 
and  the  weather.  M  .Weidlcr  gives  the  height  of  the  barome¬ 
ter  three  times  a  day,  N.8.  in  Farts  inches  and  lines,  and 
the  parts  of  thefe  in  vulgar  fra&ions  5  likewile  the  winds, 
and  their  ftrength,  and  the  weather,  and  the  quantity  of  rain 
in  cubes  and  lines  :  but  at  the  end  of  each  quarter  the  depth 
is  given  in  Farts  inches  and  lines.  The  thermometer  is 
Mr.  Haukfbee' s,  There  are  fome  agronomical  obfervations 
of  ecliples,  &c»  He  takes  notice,  that  an  occultation  of  Ve¬ 
nus  by  the  moon,  obierv’d  with  an  18  foot  telefcope,  may 
lerve  to  prove  the  moon  to  have  an  atmofphere  z  For,  being 
then  in  its  quadrature  with  the  lun,  it  appeared  to  loie  its 
cufpSj  and  become  oval,  when  it  came  near  the  moon.  Mr, 
Hadley  for  two  years  made  ufe  of  M.  Hafius  s  barometrical 
and  thermom&trical  obfervations,  being  0.  S.  and  Englijb 
meafure,  tho*  the  three  laft  months  of  179^  are  wantinS* 
The  depth  of  rain  is  taken  from  M.  Weidler ,  and  reduced 
from  Far  is  to  Englijb  meafure,  fuppofed  to  be  as  icd8  to 
iqoo  ;  but  is  not  reduced  to  the  oldflyle .  M.  Weidler  refers 
to  his  meteorological  obfervations  fent  the  Koyal  Soctety* 
The  year  1730  heobferves  to  have  been  more  wet  and  cold 

than  had  been  knowrv  and  the  fky  very  mifiy. 

That  from  Fadua  by  S.  Foleni  (hews  the  height  of  the 
barometer  once  a  day  O.  S.  in  Englijb  inches  and  decimals, 
the  winds,  and  fometimes  their  ftrength,  and  likewife  the 

"T  particular  account  of  his  thermometer,  as  alfo  the  ob¬ 
fervations  on  his  diaries,  containing  ro  all  fix  years,  have 
been  publifhed  in  <Pbil.  Tranf.  N°  4*»-  The  dePth  of  ra,n 
is  piven  both  for  the  old  and  new  fiyle.  1  r 

That  from  Bengal,  by  Mr.  ‘Bellamy,  preacher  to  the  fac¬ 
tory,  contains  the  height  of  the  thermometer  twice  a  day. 
morning  and  evening,  as  alfo  the  winds  with  their  ftrength 
and  the  weather  for  the  year  173c  The  medium  of 'he 

V;t. X.  $.  X*  thc> 
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thermometer  is  taken  both  from  the  evening  and  morning* 
heights  $  the  difference  there  being  very  conflderable  in  pro¬ 
portion  between  morning  and  evening. 

That  from  flofton  in  New  England ,  by  Mr.  Dudley }  fhews 
the  weather  three  times  a  day,  and  the  wind  once  or  twice,, 
There  is  no  barometer  or  thermometer. 

In  1730  thofe  from  Crane-.Court ,  Soutbwick ,  Kent , 
Hudickpuall ,  Oftrogothia,  Upjal ,  Svenaker ,  Lunden>  Bettna, 
Wittembergs  Padua,  and  2?  oft  on,  are  continued  in  the  fame 
manner.  The  obfervations  for  the  year  1730,  by  M 
Sporing,  fhew  the  height  of  the  barometer  twice  a  day  ir 
Swedijh  inches  and  decimals  3  but  the  mean  heights  are  re¬ 
duced  to  EngUJh  meafure  in  the  tables  :  They  like  wife  fhew 
the  winds  and  weather,  and  in  the  laft  column  the  aurora 
horeales ,  which  are  frequent  in  mol  months  of  the  year. 

That  from  Naples,  by  S.  Cyrillus ,  fhews  the  height  of  th< 
thermometer  (which  is  one  of  Mr.  Haukfbee' s)  once  a  day, 
as  a  Up  the  winds  with  their  Irengrh,  the  weather  and  the^ 
depth  of  rain  in  Neapolitan  meafures,  23  of  which  make  a 
London  inch,  to  which  they  are  reduced  in  the  tables.  Thy 
barometrical  heights  he  has  not  fet  down  5  becaufe  he  fount 
them  not  to  agree  with  thofe  of  former  years,  which  made; 
him  fufpe6I  his  inlrument  to  be  out  of  order:  But  as  in 
appears  he  had  remov’d  his  habitation,  it  might  be  owin| 
*0  its  being  fkuated  higher  or  lower  than  the  former.  Ar 
eruption  of  Vefuvius  happening,  an  account  is  given  thereof 
and  of  damage  done  by  lightning,  and  likcwife  of  the  fedons 
as  to  fruiifulnefs  and  health  inefs,  vide  ‘Phil-  T *'anf.  N°  424. 

Note ,  in  fome  of  the  diaries,  the  numbers  (hewing  th< 
decimal  parts  ot  the  inches,  are  fet  down  in  {ingle  figures 
without  any  rule  or  cypher  to  dilinguifh  them  from  the  cfn* 
tefimais,  and  in  others  the  centennials  in  like  manner  :  But 
it  is  eafy  to  ^orm  a  judgment  of  the  aurhors  method  by  con 
fidering  them. 

Having  given  an  account  cf  the  method  and  contends  Q 
the  feveral  diaries,  Mr.  Hadley  proceeds  to  the  tables  ex- 
{raffed  from  therm 

The  barometrical  table  con  dlls  of  two  parts  5  the  uppei 
fhews  the  mean  height  of  the  barometer,  taken  in  the  me¬ 
thod  formerly  prdpoied  by  Dr.  ‘jfurin,  for  every  month 
throughout  the  year,  for  each  place,  and  in  each  column  the 
highel  month  is  mark'd  with  an  hr,  the  lowed  with  an  /,  tc 
make  them  more  obfervable  to  the  eye.  At  the  bottom  the 
jfss’ean  of  the  fhole  year  is  let  down  for  each  place,  A\ 

'  . .  ‘  thy 
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the  Foot  of  this  table  is  another,  fhewing  the  greateft  afcent 
and  defcent  of  the  mercury  in  that  year,  with  the  particular 
day  of  each,  the  difference  of  which  is  the  range  ;  a  circum- 
ftance  Dr.  <Derhami  and  other  obfervers,  have  ufually  taken 

notice  of.  '  / 

Next  follows  the  table  of  the  monthly  thermomctrical 

heights,  extracted  in  Dr.  jurin's  method  alfo  in  every 
place  where  the  Society's  inflruments  were  ufed  ;  and  at  the 
bottom  the  mean  of  the  whole  year  5  and  likewifethe  hottelt 

and  coldeft  day  in  each  place. 

In  the  lafi  place  are  the  tables  of  the  depth  of  ram,  where 

it  is  contain’d  in  the  diaries.  . 

Mr.  Hadley  chofe  to  put  each  of  thefe  matters  in  feparate 
tables,  that  the  eye  might  be  able  to  take  a  view  of  the 
whole,  and  compare  the  ftate  of  each  place  with  the  others, 
as  to  every  particular,  with  lefs  confuiion ;  as  alfo  becaufe 
feveral  of  the  diaries  have  nothing  upon  one  or  more  ot 


Note,  The  mean  heights  both  of  the  barometer  and  tber- 
mometer  are  extraffed  only  from  the  morning  J  L'rv:i  10ns* 
fome  of  the  diaries  containing  no  more  ;  except  m  the  mean 
heights  of  the  thermometer  at  ‘Bengal,  which  are  taken  beta 
from  the  morning  and  evening  obfervattons* 
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A  Table  of  the  monthly  mean  Thermometrical  Heights  in  fever al 

Places  in  the  Tear  1729. 
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Mr.  Hadley  makes  the  following  Remarks. 

I.  He  obferves  on  the  barometrical  tables  of  thefe  two  years, 
viz.  1729,  and  1730,  that  they  confirm  former  remarks  made 
by  Dx.LJerham,  and  others,  of  the  agreement  of  the  barome¬ 
ters  in  places  at  a  good  diftance  from  each  other:  Not  only 
the  monthly  mean  heights  agree  in  the  three  diaries  of  the 
aforefaid  two  years  in  England ,  but  alfo  the  greatefl  afcent 
and  defcent  of  the  mercury  happen  commonly  on  the  fame 
day  $  and  the  barometers  have  been  found  to  agree  in  their 
motions  to  an  hour,  fo  far  afunder  as  Townley  in  Lancafiire> 
and  Greenwich  near  London ,  which  is  near  1 60  miles,  tho* 
that  might  be  partly  accidental.  The  barometer  at  Crane - 
Court  and  Southvokky  diifant  about  55  miles,  being  compar’d, 
leem  very  feldom  to  vary  from  their  mean  difference,  above 

and  a  half  each  way ;  at  Southwick  and  Kenty  lbmething 
more.  From  whence  it  might  be  expected  that  the  weather 
ihould  be  much  the  fame  in  all  thefe  places;  which  neverthe- 
lefs  seems  not  to  agree  with  accounts,  in  fome  years,  from  dif¬ 
ferent  parts  in, this  illand,  not  very  far  diftant :  And  Mr.  Had¬ 
ley  himfelf  has  fometimes  obferved  clouds  to  lie  in  one  part 
of  the  horizon  for  a  great  part  of  a  day,  which  have  difcharged 
a  large  quantity  of  rain,  in  places  not  far  off,  while  the  place, 
where  he  has  been,  has  all  the  while  enjoy’d  fair  weather; 
and  vice  verfd.  Whence  it  appears,  that  the  barometrical  al¬ 
terations  of  the  an  extend  farther  than  their  effects,  as  to  the 
prodv  fhou  of  rain  at  chofe  times.  Comparing  the  Diaries  of 
Crane-Court  and  Upfal>  he  finds  the  barometers  vary  from  the 
mean  difference  an  inch  and  a  half  each  way;  Crane-Court 
•and  Padua  as  much,  or  more,  and  often  go  a  pace  quite  con¬ 
trary  at  the  fame  time;  and  ? Heir  monthly  differences  are  al¬ 
fo  very  variable;  lo  that  their  agreement  at  any  time  feems 
$0  be  but  accidental. 

2.  He  chiervc.o,  that  the  defeents  of  the  mercury  below  the 
mean  heights  of  each  place,  taken  in  this  way  of  Dr.  Jurin , 
are  generally  much  greater  than  the  afc'ents  of  it  above;  and 
there  arc  alfo,  in  every  year,  other  extraordinary  defeents  of 
the  mercq?  y5  of  rhe  f  me  kind.  The*  teafon  he  rakes  to  be 
this;  namely  becaufe  the  expansion  of  the  air.  whereby  it 
becomes  Jigh  re r  in  iome  one  place,  bong  the  original  of  the 
^Iterations  in  fhc  atmofphere,  its  effehls  by  condensation  <** 
accumulation  of  rhe  air  in  *be  places  round  about  will  be  morQ 

1  and  therefore  lefs  fehjlbk. 
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V  The  variation  or  range  is  greater  the  farther  north,  as 
has  been  heretofore  oblerved,  and  appears  in  thele  tables,  in 
which  he  has  put  the  Latitude  of  each  place;  and  likewifc 
it  is  generally  greater  in  the  winter  than  in  the  i'ummer 
months.  The  Sum  of  the  motion  of  the  mercury  upwards 
and  downwards,  taken  from  the  Berlin  wand’ring  line,  with 
a  pair  of  compaffes,  in  172 6,  amounts  to  about  7 6  inches; 
which  gives  5  7  for  a  month,  and  about  o,  11  for  each  day; 
but  the  barometer  is  by  much  moft  fteady  in  fummer. 

4-  The  mean  height  of  the  barometer  hath  already  been 
applied  to  determine  the  refpecfive  heights  of  places,  and 
likewife  the  abfolute  height  above  the  furface  of  the  lea.  Dr. 
Scbeuchzer ,  in  his  tables,  publifhed  in  Phil.  T'ranf.  N°  405, 
406,  iuppofes,  from  M.  Mariotte,  the  mean  height  at  the  fur- 
face  of  the  fea,  to  be  28^  i,f,  ‘Paris  meafure,  which  reduced 
to  Englijh ,  gives  29,993  inches.  This  agrees  very  well  with 
a  diary,  communicated  to  the  Society,  containing  10  months 
of  the  year  1723,  and  January  1724;  the  author  of  which 
found  by  experiment,  that  in  the  place  where  his  barometer 
was  kept,  the  mercury  Hood  and  \  higher  than  at  the  fur- 
face  of  the  fea,  which  was  not  far  from  the  place  of  his  habi¬ 
tation.  The  mean  height  of  the  barometer  for  thofe  10  months 
(leaving  out  the  January  following,  which  feems  to  be  a  very 
irregular  month)  Mr.  Hadley  finds  to  be  29,825,  to  which 
adding  73  f,  it  will  give  the  mean  height  at  the  iurface  of  the 
fea  29,975 :  So  that  the  difference  between  thefe  is  only  0,018; 
and  therefore,  probably,  may  be  near  the  truth,  but  may 
hereafter  be  more  exaffly  determined  by  experiments.  Then 
allowing  about  90  feet,  or  rather  lefs,  for  each  iotb  of  an 
inch  in  the  height  of  the  mercury  in  fmaller  altitudes,  or  in 
greater  according  to  the  tables  calculated  for  that  purpofe  by 
Dr.  S'cheuchzer  and  Dr .Nettleton,  and  publifh’d  in  7'loil.Pranf 
M°  388.  you  will  have  the  height  of  each  place  pretty  near, 
provided  the  obfervations  be  carefully  made,  and  continued 
for  a  fufficient  time  :  For,  the  yearly  mean  heights  in  one  of 
the  places  in  thefe  tables  appear  to  differ  near  -fs  of  an  inch  in 
thefe  two  years:  And  in  moft  tit  them,  the  late  of  thefe  two 
years  exceeds  the  fir  ft,  two  or  three  hundredth  parrs;  the  ba¬ 
rometer  alio  ought  not  to  be  removed  to  a  lower  or  higher 
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daily  as  to  the  hotteft  days  in  the  year,  more  than  might  be 
expected  from  places  at  fuch  a  diftance. 

The  winds  are  of  fo  uncertain  and  variable  a  nature,  that 
they  require  a  more  than  ordinary  care  and  diligence  in  ma¬ 
king  the  obfervations,  and  a  great  length  of  time,  and  a  com- 
parifon  of  a  vaft  number  of  them,  before  any  thing  can  be  de¬ 
duced  more  than  is  commonly  known  $  and  therefore  Mr.  Had¬ 
ley  only  gives  this  hint,  namely,  that  if  the  obfervers  would 
take  particular  notice,  in  great  florms,  of  the  time  when  the 
mercury  firft  begins  to  rife,  whether  before  or  after,  or  in  the 
very  height  of  the  ftorm,  it  might  be  a  direction  to  judge, 
when  an  abatement  or  increafe  of  it  might  be  expected  (if 
any  regular  order  fhould  be  found  therein)  which  might  be 
ferviceable  on  fome  occafions.  But  if  any  attempts  fhould  be 
made  to  lay  down  any  thing  certain  concerning  the  rife  and 
progrefs  of  the  variable  winds,  it  will  appear,  by  confidering 
the  caufe  of  the  trade-winds,  that  on  tne  fame  account  the 
motion  of  the  air  will  not  be  naturally  in  a  great  circle,  for 
any  confiderable  fpace,  upon  the  furface  of  the  earth  any 
where,  unlefs  in  the  equator  itfelf,  but  in  lome  other  line  : 
And  in  general,  all  winds,  as  they  come  nearer  the  equator, 
will  become  more  and  more  eafterly  ;  and  as  they  recede 
from  it,  more  and  more  wefterly,  unlefs  fome  other  caufes 
intervene. 

By  the  continuance  of  this  method,  in  procefs  of  time,  a 
difcovery  may  be  made  of  fome  regular  courfe  in  thefe  things, 
which  may  be  of  ufe. 

A  Solar  Eclipfey  obferved  in  Fleet-ftreet,  London,^  Feb.  18, 

1737$  ty  Mr .  George  Graham.  Phil.  Tranf.  N°  447. 

p.  175. 


Apparent  Time. 


At 


Ho.  Min.  Sec. 

2  25  9  p,  m.  a  fmall  impreffion  appear'd  on  the  fun’s 

limb.  Mr.  Graham  judges  the  beginning 
to  have  been  about  5  or  6  iecondsfooner. 

5  2 1  28  The  middle  of  the  fir  it  and  larger  fpot  co~ 

ver’d. 

29  30  The  middle  of  the  fmaller  fpot  cover’d. 

40  4  The  cufps  perpendicular. 

4334  The  cufps  horizontal. 

35  32  The  middle  of  the  larger  fpot  emerged. 

38  21  The  fmaller  fpot  emerged,  or  a  little  before. 

Apparem 
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Apparent  Time. 

Ho  Min.  Sec. 

4  52  57  The  chord  between  the  cufps  — 

55  o  The  chord  —  — 

5  6  32  The  chord  ~  — 

59  34  The  chord  —  —  „  „ 

Then  a  cloud  cover’d  the  upper  Jimb*  and  intercepted  the 
view  of  the  ending,  which  was  foon  after. 

Between  12  and  1  o’clock,  Mr.  Graham  meafured  the  fun’s 
diameter,  with  a  micrometer. 

At  the  time  of  the  greateft  obfcuration,  the  lucid  part  of 
the  fun’s  diameter  was  equal  to  392  fuch  parts  as  his  whole 
diameter  contain’d  2188, 

Mr.  Graham  had  a  tranfit  of  the  fun  at  noon,  and  of  Sirius 
at  night ;  which,  compared  with  preceding  tranfits,  he  found 
his  clock  went  about  one  fecond  in  a  day  too  faft  for  mean  fo- 
lar  time; 

The  fame  Eclipfe  obferved  at  the  Royal  Obfervatory ,  at  Green¬ 
wich,  in  company  with  'Dr.  Halley,  by  Dr.  Bevis,  Phil, 
Tranf.  447.  p*  *7^* 


Apparent  Time. 

Ho.  Min.  Sec. 

At  2  25  39  p.  m.  The  beginning. 

5  3  29  The  end. 

At  the  end,  the  fun’s  limb  appear’d  fomewhat  tremulous, 
and  a  fmali  thin  cloud  came  over  it.  Dr.  Bevis  judged  the 
time  might  be  relied  on  to  two  or  three  feconds. 

The  fame  Eclipfe  obferved  at  Edinburgh,  &c.  by  Mr.  Colin 
Maclaurin.  Phil.  Tranf.  N°  447.  p- 1 77- 

In  the  hiftory  of  eclipfes,  colle&ed  by  Riccioli,  there  are 
very  few  faid  to  be  annular 5  and  of  thefe  fome  have  been 
controverted,  as  that  ieen  by  day  jus ,  at  Rowe,  April  9^  1 5^7# 
and  that  feen  by  Jeffenius ,  at  f organ  in  Mifnia ,  Feb.  25, 
3598;  which  are  both  difputed  by  Kepler. 

.  Some  Aflronomers,  both  ancient  and  modern,  have  been 
of  opinion,  that  no  eclipfe  can  be  annular:  And  fince  fuch 
feem  to  have  been  rarely  obferved,  and  Mr.  Maclaurin  has 
not  met  with  a  particular  deicription  of  any  of  them,  he  gives 
as  full  an  account  of  this  eclipfe,  as  he  can  coilea  from  the 
obfervations  made  at  Edinburgh,  and  thofe  communicated  to 
him  from  the  country.  . 
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During  the  eclipfe,  the  sky  was  generally  favourable  in  the 
fouthern  parts  of  Scotland  5  and  tho’  there  were  great  ihowers 
of  ftiow  in  the  north,  they  had  fometimes  a, view  of  it.  There 
was  fotnething  very  entertaining  in  the  annular  appearance  ; 
si  phenomenon  equally  new  to  all  who  faw  it,  that  gave  great 
delight  to  the  curious,  without  linking  terror  into  the  vulgar. 
It  extended  fouthwards  almoft  to  Morpeth  in  Northumber¬ 
land,  and  beyond  Inver ne fs  northwards :  So  that  a  part  of 
England,  and  almoft  all  Scotland ,  were  within  its  limits. 
Mr.  Maclaurin  had  not  hitherto  learned  how  far  the  north  li¬ 
mit  was  from  Edinburgh ;  but  he  was  inform’d,  that  the 
♦  weather  was  very  unfavourable  there. 

Ten  days  before  the  eclipfe,  Mr.  Maclaurin  wrote  to  feve- 
iral  of  his  acquaintance  in  the  country,  d#liringthat  they  would 
determine  the  duration  of  the  annular  appearance  as  exadly 
as  polfible,  in  hopes,  by  comparing  their  obfervations,  to  have 
traced  the  path  of  the  centre,  and  the  limits  of  this  phenome¬ 
non  after  the  example  given  in  1715  by  Dr  .Halley,  to  whom 
we  owe  the  belt  delcription  of  an  eclipfe  that  aftronomical  hi- 
ftory  affords.  Mr.  Maclaurin  gives  an  abftrad  of  the  accounts 
be  receiv’d  in  anlwer  to  thefe  letters,  alter  firft  deleribing  the 
obfervations  at  Edinburgh • 

The  times  of  the  appearance  at  Edinburgh  were  determin’d 
by  &  pendulum  clock  of,  Mr.  Graham  s  $  from  whom  like  wile 
Mr.  Maclaurin  had  the  meridian  mftrument  by  which  it  is 
examined.  The  meridian  line  was  often  adjufted  in  the  ufual 
manner  5  and  an  exad  account  of  the  traniits  of  the  fun  in  the 
meridian,  and  of  Procyon  in  a  fixt  telefcope,  was  kept  by  Mr. 
Short  fora  long  time  before  and  after  the  eclipfe  :  And  by 
comparing  his  observations,  Mr.  Maclaurin  cannot  doubt  but 
that  the  times  were  determined  with  fufficient  exadnefs;  being 
often  with  him  when  he  examined  the  meridian,  and  obferv’d 
thole  traniits  5  particularly  the  day  of  the  eclipfe,  when  by 
the  fun’s  tranfit  in  the  meridian,  it  was  found  rhat  the  clock 
was  before  the  apparent  time  13  min.  27  iec.  and  fo  much  Mr. 
Maclaurin  deduded  from  the  times,  that  were  mark’d  during 
the  oblervation. 

The  latitude  of  Edinburgh  is  commonly  laid  to  be  5  5  de¬ 
grees  55  minutes  $  and  by  iome  trials,  this  muft  be  near  the 
truth,  tho’  in  lome  maps  and  tables  it  be  reprefented  greater. 
By  comparing  an  obfervation  had  at  Edinburgh  of  the  end  of 
the  lunar  ecliple,  Nov.  20.  1732.  'with  an  oblervauon  of  the 
cud  of  the  fame  eclipfe  by  Mr.  Geo.  Graham  at  his  houie  in 

Fleet - 
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Lketftreet ,  London ,  the  longitude  of  the  former  is  a  little  more 
than  1 2  minutes  of  time  farther  weft. 

Some  days  before  the  eclipfe  the  Lord  Aberdour  let  up  a 
clock  in  the  caftle  of  Edinburgh ,  and  adjufted  it  with  Mr. 
Maclaurin  s  by  a  watch  that  fhew'd  the  feconds.  The  clocks 
were  both  compared  together  the  day  of  the  eclipfe  at  noon,  by 
a  cannon  fir  d  from  the  cafilej  fome  perfons  being  appointed  to 
attend  each  clock,  and  mark  the  feconds  when  they  heard 
the  found  (an  allowance  of  two  feconds  and  a  half  being  made 
for  the  progress  of  the  found,  which  was  determined  by  feveral 
trials  at  night)  the  clock  in  the  caftle  was  found  to  be  before 
the  apparent  time  12  min.  19  fee.  and  fo  much  is  fubdiufted 
from  the  times  that  were  mark’d  in  the  caftle  during  the  obfer-  . 
vation.  It  was  agreed  to  give  fignals  to  one  another  mutually  at 
tne  beginning  and  end  of  the  eclipie,  and  at  the  beginning  and 
end  of  the  annular  appearance,  which  was  a  cannon  from  the 
caftle,  and  a  mufquet  from  the  college,  tho’  no  regard  is  had 
to  thefe  fignals  in  marking  the  times  of  the  appearances. 

His  Lordfhip  made  ufe  of  a  reflejfting  telefcope  of  15  inches  . 
and  a  half  focal  diftance,  that  magnified  90  times:  only  he 
oblerv’d  the  annular  appearance  with  one  of  five  inches  and  a 
half,  that  he  might  have  a  view  of  the  whole  difk  of  the  fun 
at  once.  Mr.  Short  obferv’d  the  beginning  of  the  eclipie  with 
a  telefcope  of  15  inches  and  a  half  focal  diftance,  that  magni¬ 
fied  104  times  j  but  the  annular  appearance  with  one  of  the 
fame  length,  that  alfo  took  in  the  whole  disk  of  the  fun,  and 
magnified  50  times.  The  refleffing  telefcope,  with  which  Mr, 
Maclaurin  obferv’d  the  eclipfe  from  the  beginning  to  the  end, 
took  in  the  whole  disk  of  the  fun  (having  been  made  by  Mr. 
Short  for  this  purpofe)  tho’  the  focal  diftance  of  the  big  fpecu- 
lum  was  nine  inches  and  a  half  5  and  tho’  it  bears  a  higher 
charge,  he  made  ufe  of  an  eye  glafs  on  this  occafion,  that  mag** 
nifies  only  50  times. 

By  a  computation  made  at  Edinburgh  from  Sir  Ifaac  New¬ 
ton's  theory,  Mr.  Maclaurin  expected  the  eclipfe  would  begin 
at  two  hours  fix  minutes  apparent  time  2  they  therefore  look’d 
attentively  towards  the  fouth-weft  part  of  the  fun’s  limb  from 
two  o’clock.  At  two  hours  five  minutes  3 6  feconds  was  per¬ 
ceiv’d  a  depreffion  that  was  juft  dilcernable  on  the  fun’s  limb 
near  that  place  3  the  fignal  at  the  college  was  then  made,  but  by 
an  accident  my  Lord  Aberdour  had  been  hinder’d  from  ob- 
ferving  the  fun  at  that  time  :  However  when  he  look’d  for  it 
he  law  it  was  begun,  and  his  fignal  gavq  general  intimation 
Vot.  X.  N°  10  2  z  af 
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of  this  to  the  town,  about  40  feconds  after  they  had  firft  per- 
Ceiv’d  it  at  the  college  y  and  as  far  as  Mr.  Maclaurtn  learned, 
it  was  not  difcerned  by  the  eye,  tho  aflifted  with  a  fmoak  d 
glafs,  till  about  this  time. 

Mr.  Maclaurtn  obferv’d  the  progrefs  of  the  eclipie  by  a 
heliofcope  5  but  after  io  digits  were  eclipied,  he  returned  to 
theteldcope,  to  attend  the  beginning  of  the  annular  appearance. 
A  little  before  the  annulus  was  compleat,  a  remarkable  point 
or  fpeck  of  pale  light  appeared  near  the  middle  of  the  part  of 
the  moon’s  circumference,  that  was  not  yet  come  upon  the  disk 
of  the  fun  $  and  a  gleam  of  light,  more  faint  than  this  point, 
feem’d  to  be  extended  from  it  to  each  horn  :  He  did  not  mark 
the  precifetime  when  he  firft  peceiv’d  this  light,  but  he  is  iatisfied 
that  it  could  hardly  be  lefs  than  one  fourth  of  a  minute  before 
the  annular  appearance  began.  Mr.  Short  (who  was  in  another 
chamber  at  fome  diftance,  and  made  uf'e  of  a  larger  telelcope) 
affured  Mr.  Maclaurtn  that  he  law  it  2©  feconds  before  the 

annulus  was  compleated.  ^  _ 

Mr.  Maclaurtn  was  furpriz’d  with  this  light  at  firft  $  and  did 
a ot  immediately  recoiled,  that  it  proceeded  probably  from  the 
fame  crown  that  was  feen  about  the  moon  in  a  total  eclipie  of  the 
fun  at  Naples  in  1605;  and  was  obferv’d  by  feveral  perfons  in 
different  parts  of  Europe  in  the  three  late  total  eclipfes  of  1706, 
1715,  and  1724.  He  did  not  exped to  have  feen  this  light,  when 
fo  much  of  the  fun's  disk  was  uncover’d  5  but  as  he  kept  in  the 
eelefcope  only  fo  much  of  the  disk  as  was  neceffkry  for  aicer- 
taining  the  time  of  the  formation  of  the  annulus ,  this  muffc 
have  contributed  to  his  difcovering  it :  For,  this  light  was  very 
faint,  compared  with  what  appeared  on  the  fun’s  arch  near 
the  fame  place  the  moment  it  was  uncover’d,  and  the  annulus 
compleated. 

Moft  of  thofe,  who  obferv’d  the  eclipfe  with  teleicopes, 
mention  in  their  letters  to  Mr.  Maclaurtn ,  that  as  the  annulus 
was  forming,  they  perceiv’d  the  light  to  break  in  feveral  irregu¬ 
lar  fpots  near  the  point  of  contad,  and  that  the  moon’s  limb 
feem’d  to  be  indented  there.  Some  exprefs  themfelves,  as  if  thofe 
Irregular  parts  had  appeared  to  them  in  a  kind  of  motion. 

In  a  letter  to  lord  Aberdoury  it  is  defcribed  by  Mr.  Bayne, y 
profeffbr  of  the  municipal  law  in  the  following  manner  : 

‘  What  appeared  to  me  moft:  entertaining,  fays  he,  con- 
4  fider’d  asanobjedof  fight  was,  when  the  extremities  of  the 
4  horns,  formed  upon  the  face  of  the  fun,  feem’d,  as  if  they  had 
«  been  in  the  adion  of  uniting  their  points,  the  inequalities  on 

*  the 
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*  the  extremity  of  the  moon’s  disk  exhibited  the  appearance 

*  as  °f  hnall  bodies  in  particular  motion.* 

There  was  not  any  undulation  at  this  time  on  the  circumfe¬ 
rence  of  the  lun.  Mr.  Maclaurin  finds  that  Inch  appearances 
of  a  tremulous  motion  in  certain  periods  of  folar  eclipfes  are 
mention’d  by  Hevelius  and  others. 

Lord  Aberdour  obierv’d  the  beginning  of  the  annular  ap¬ 
pearance  with  a  fmaller  teldcope,  and  perceiv’d  only  a  narrow 
ftreak  of  a  dusky  red  light  to  tinge  the  dark  edge  of  the 
moon,  immediately  before  the  ring  was  compleated,  and  after 
it  was  difiolv’d. 

At  three  hours,  25  minutes,  55  fec»nds,  the  circumference  of 
the  iun  appeared  compleat,  and  perfeCIly  circular.  At  the  fame 
inftant  the  fignal  from  the  caftle  was  made,  and  in  a  fecond  or 
two  the  cannon  from  the  caftle  was  heard.  The  annulus  appear’d 
to  the  eye  to  be  central  for  fome  time  ;  but  in  the  teleicope  it 
was  always  broader  towards  the  fouth  eaft  than  towards  the 
north- weft  part  of  the  fun’s  disk.  The  breadth  appeared  much 
greater  to  the  naked  eye  than  could  have  been  expeCted  from  the 
difference  of  the  lemi  diameters  of  the  fun  and  moon.  This 
was  fo  remarkable,  that  l'uch  a  phenomenon  muft  have  con¬ 
firmed  thofe  aftronomers  in  their  opinion,  who  imagined  that 
the  diameter  of  the  moon  is  contracted  in  her  conjunctions  with 
the  iun.  This  appearance  proceeded  chiefly,  Mr.  Maclaurin 
fuppofes,  from  the  light’s  mcroaching  on  the  fhadow,  as  is 
ufual  :  but  whatever  was  the  caufe,  every  body  feem’d  iurpriz’d 
that  the  moon  appear’d  fo  fmall  upon  the  fun’s  disk. 

It  was  obferved  that  the  motion  of  the  moon  appear’d  more 
quick  in  the  formation  and  diffolution  of  the  annulus ,  than  dur¬ 
ing  its  continuance.  This  is  particularly  defcrib’d  by  Mr.  Ful¬ 
lerton  in  a  very  exaCt  account  of  the  eclipfe,  as  it  appear’d  at 
his  feat,  at  Crosby ,  near  Air ,  on  the  weft  coaft  of  Scotland , 

‘  The  annulus  appear’d  to  be  nearly  of  an  uniform  breadth 
4  during  the  greater  part  of  the  time  of  its  continuance,  but 
4  feem’d  to  go  off  very  fuddenly  :  So  that  when  the  diik  of  the 

*  moon  approach’d  to  the  concave  line  of  the  fun  s  ciifk,  they 

*  feem’d  to  run  together  like  two  contiguous  drops  of  water  on 
6  a  table  when  they  touch  one  another  5’  and  be  addst  4  that  it 
4  came  on  in  the  fame  way.* 

This  appearance  feems  to  be  accountable  from  the  fame  opti** 
cal  deception  as  the  former. 

Daring  the  appearance  of  the  annulusy  the  direCl  light  or 
the  fun  was  very  confide! abl- ;  but  the  places,  fhaded  from  his 
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Hght,  appear'd  gloomy.  There  was  a  dufk  in  the  atmofphere, 
efpecially  towards  the  north  and  eaft.  In  thole  chambers  that 
had  not  their  lights  weftwards,  the  obfcurity  was  conliderable. 
Venus  appear’d  plainly,  and  continued  vifible  long  after  the 
annulus  was  diffblv’d  ;  and  Mr.  Maclaurin  was  told  that  other 
liars  were  feen  by  fome  :  One  Gentleman  is  pofitive,  that  being 
fbaded  from  the  fun,  he  dilcerned  fome  liars  northwards, » 
which  he  thinks  by  their  polition  were  in  Ur  fa  major • 

It  was  very  cold  at  this  time  ;  a  little  thin  inow  fell,  and 
fome  little  pools  of  water  in  the  College  area,  where  there  was 
no  ice  at  two  o’clock,  were  froze  at  four.  A  reflefling  teleicope 
of  a  large  hze,  and  of  a  much  greater  aperture  than  ordinary, 
that  took  in  the  whole  fun,  and  burned  cloth  very  quickly  thro" 
the  tinged  glafs  at  the  beginning  of  the  eclipfe,  and  on  that  ac¬ 
count  could  not  then  be  us’d  with  fafety,  was  that  by  which 
Mr.  Short  oblerv’d  the  annular  appearance.  Some  curious 
Gentlemen  found,  that  a  common  burning  glafs,  which  kindled 
tinder  at  5  hours  59  minutes,  and  burned  cloth  at  4  hours  8  mi¬ 
nutes,  had  no  effort  during  the  annular  appearance,  and  for 
fome  time  before  and  after  it. 

Thole  things  Mr,  Maclaurin  mentions  mollly  on  the  report 
of  others:  For,  during  the  greater  part  of  this  appearance  he 
was  oblerving  thro’  the  teleicope  the  progrefs  of  the  moon  uponi 
the  fun’s  difk. 

The  jfirll  internal  contafl  of  the  difks,  at  the  formation  of 
the  annulus ,  was  considerably  below  the  well  point  of  the  fun’s 
difk  5  and  the  fecond  contact,  at  the  diffolution  of  the  annulu^ 
feem’d  to  be  about  10  degrees  eaft  wards  from  the  north  point  or 
zenith  of  the  difk :  But  he  did  not  find  that  the  polition  of 
thole  points  of  contact  could  be  e ft i mated  with  exafinefs  on  fe¬ 
deral  accounts.  The  breadth  of  the  annulus  towards  the  foutlii 
eaft  part  of  the  fun’s  difk  was  at  lead  double  its  breadth  towardvS 
rhe  oppofite  part,  about  the  middle  of  this  appearance.  An 
apparatus ,  by  which  he  was  in  hopes  of  being  able  to  deter¬ 
mine  thofe  things  more  accurately,  was  not  ready.  He  pro¬ 
pos’d  to  have  made  fome  eftimation  of  the  ratio  of  the  con¬ 
tinuance  of  the  annular  appearance,  where  it  was  central  to  its 
continuance  at  'Edinburgh ,  from  that  of  the  arithmetical  mean 
betwixt  the  numbers  that  fhould  exprels  the  proportion  of  thfe:, 
greateft  and  iealt  breadth  of  the  annulus  to  the  geometrical! 
mean  betwixt  the  fame  numbers  5  or  from  the  ratio  of  the  ra¬ 
dius  to  the  line  of  half  the  arch,  intercepted  between  the  two 
•  •  .  <  •  '  -  f  •  •„  points:- 
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points  of  internal  conta& :  But  he  did  not  obtain  thefe  ratio’s 
with  lufficient  exaflnefs. 

At  3  hours  31  minutes  43  feeonds,  the  annulus  was  diffolv’d, 
after  having  continu’d  5  minutes,  48  leconds:  And  here  again 
the  fignals  were  heard  immediately  after  one  another.  The 
middle  of  the  eclipfe  was,  therefore,  at  3  hours,  28  minutes, 
49  feeonds.  In  this  the  time  of  obfervation  did  not  agree  fo 
well  with  the  time  by  computation,  as  in  the  beginning  of  the 
eclipfe,  the  difference  being  here  about  four  minutes.  The 
irregularities  of  the  moon’s  lurface  occafion’d  the  fame  appear¬ 
ances,  in  fome  meafure,  as  at  the  formation  of  the  annulus. 


When  Mr.  Maclaurin  returned  to  the  beliolcope,  there  was 
fome  time  loft  in  diredling  it  towards  the  fun  3  and  when  he  oot 
the  irpage  in  a  due  pofition,  there  was  lefs  than  eleven  digits 
eclipfed  5  and  he  fufpedls  that  it  never  amounted  to  full  eleven 
digits.  He  had  no  micrometer. 

After  taking  fome  more  digits,  he  went  with  Sir  John  Clerk 
to  a  neighbouring  houle,  to  oblerve  the  end  of  the  eclipfe. 
By  a  fignal  that  was  made  to  the  perfon  who  attended  the  clock 
{two  leconds  being ’fubdudled,  that  were  loft  in  making  the  lig- 
nal)  the  end  was  at  4  hours  44  minutes  51  leconds.  The  wind 
blew  hard  at  this  time  3  fo  that  the  telelcope  could  not  be  kept 
very  fteady,  and  there  was  fome  undulation  on  the  circumfe¬ 
rence  of  the  lun:  But  Mr.  Maclaurin  cannot  think  that  the 
error  of  this  obfervation  can  exceed  three  or  four  leconds,  the 
circumference  ot  the  fun  appearing  to  him  complete  at  that 
inftant. 

Mr.  Maclaurin  now  fubjoins  the  obfervations  made  in  the 
Caftle  and  College  in  one  view;  whereby  it  appears  that  they 
agree  precifely  as  to  the  continuance  of  the  annular  appearance 
(a  coincidence  that  could  not  have  been  expedfedj  according  to 
jthe  numbers  taken  by  thole  who  attended  the  clocks. 


In  the  College  In  the  Caftle 


The  beginning  of  the  eclipfe  at 
The  beginning  of  the  annular  ap¬ 
pearance 

The  end  of  the  annular  appearance 
The  end  of  the  ecliple 
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By  Lord  Abefdour\  oblervations,  the  lowermoft  and  largefti 
of  the  two  ipots  that  appear’d  upon  the  tipper  part  of  the^ 
lun’s  difk,  was  touch’d  by  the  moon  at  3  hours,  4  minutes, 
40  ieconds ;  and  this  fpot  was  entirely  cover’d  at  3  hours  5  mi¬ 
nutes,  ip  feconds.  Mr.  Short  obferv’d  another  I'pot  at  the  cir¬ 
cumference  of  the  moon,  at  2  hours,  24  minutes,  5 1  feconds. 

Tho’  the  obfervations  of  the  digits  could  not,  on  leveral  ac¬ 
counts,  be  made  with  lb  much  exadtnefs,  as  the  preceding,, 
Mr.  Maclaurin  fubjoins  fome  of  them 


The  fun  was  eclipfed 
After  the  annular  appearance 
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At  Hopeton  houfey  9  miles  weft,  and  a  little  northwards  \ 
from  Edinburgh)  the  Lord  Hope  oblerv’d  the  annular  appear¬ 
ance  to  begin  at  3  hours,  2  5  minutes,  the  end  of  this  appear¬ 
ance  at  3  hours,  3 1  minutes  $  and  the  end  of  the  eclipfe  at 
4  hours,  44  minutes  and  a  half.  His  Lordfhip  was  obliged  tor 
obferve  the  ecliple  at  a  diftance  from  the  clock,  and  to  deter¬ 
mine  the  times  by  a  pocket-watch,  that  had  been  adjufted  by  a. 
very  good  dial  that  day  at  12  o’clock ;  but  he  allur’d  Mr.  Met-  - 
claurin ,  that  the  duration  of  the  annular  appearance  was  fix 
minutes,  as  near  as  could  be  judged  by  a  watch  that  did  not: 
Blew  the  Ieconds.  The  moon  appear’d  to  touch  the  larger  fpot 
above-mentioned  at  3  hours,  4  minutes,  and  cover’d  it  in  about 
half  a  minute.  The  emerfion  of  the  fame  fpot  was  at  4  hours, , 
1 3  minutes.  A  leffer  fpot,  higher  on  the  lun’s  difk,  was  not 
cover’d  till  1 1  minutes  after  the  greater  fpot,  bqt  appear’d  ra¬ 
sher  fooner  than  it. 

At  Crosby ,  on  the  weft  coaft  of  Scotland ,  about  4  miles  north  1 
from  Air l  Mr.  Fullerton  obferv’d  the  ecliple  to  begin  at: 
2  o’clock.  A  diftinft  annulus  was  formed  about  20  minutes 
after  three,  which  continu’d  exactly  feven  minutes,  meafur’d  by 
a  pendulum  vibrating  feconds.  It  appear’d  rather  broader  on  i 
the  lower  verge  of  the  fun  ,  but  the  difference  mu  ft  have  been  j 
very  fmall :  For,  it  was  but  bare  difcernible  in  a  fpecies  of  the 
eclipfe  fix  inches  over,  call  on  a  piece  of  paper  behind  the  eye? 
piece  of  a  tekfeope  fix  foot  long.  He  adds,  that  the  day-light 
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vas  not  greatly  ob {cur’d,  appearing  only  fo  much  dimmer  than 
ul'ual,  as  that  of  the  fun  is,  when  leen  thro’  a  very  gentle  miffc 
in  a  fine  morning  in  April  or  May. 

Sir  fhomas  Wallace  found  that  the  annular  appearance  con¬ 
tinued  at  his  houfe  near  Lockryan  in  Galloway  five  minutes. 

From  the  obiervation  at  Crosby ,  the  centre  of  the  annular 
penumbra  feems  to  have  enter’d  Scotland  not  far  from  Irwin*. 
It  proceeded  afterwards  towards  the  eaft,  with  a  confiderabie 
inclination  northwards  $  and  probably  left  Scotland  not  far 
from  Montrofe  on  the  ealt  coafi: :  For,  Mr.  Auchterlony  found 
that  the  annular  appearance  continu’d  there  ieven  minutes,  as 
near  as  he  could  judge  by  a  common  watch.  The  annulus 
likewife  appeared  to  him  of  an  uniform  breadth,  thro’  a  com¬ 
mon  telefcope.  This  obfervation,  tho’  not  fb  exaid  as  that  at 
Crosby ,  is  however  confirmed  by  that  at  St.  Andrews,  which 
lhall  be  mention’d  hereafter. 

Thefe  two  obfervations  at  Crosby  and  Montrofe  were  made 
nearer  the  path  of  rhe  centre,  than  any  others  that  were  commu¬ 
nicated  to  Mr.  Maclaurin . 


As  to  the  fouthern  limit  of  this  appearance,  the  eclipfe  was 
not  annular  at  N ewe  a  (He  $  and  there  wanted  about  40  degrees- 
of  the  fun’s  limb  to  appear  in  order  to  form  an  annulus ,  accord¬ 
ing  to  the  obiervation  of  Mr.  Jfaac  Ehomfon. 

The  whole  duration  of  the  eclipfe  'was  50  leconds  lefs  by 
Mr.  I'homfori' s  obfervation  than  by  that  made  at  Edinburgh  $ 
and  the  larger  fpot  was  hid  1  hour,  9  minutes,  35  leconds  by 
his  obfervation  :  The  digits  eclips’d  at  its  immerfion  were  7,7  3 
at  its  emerfion  4,1. 

The  eclipfe  was  not  annular  at  Morpeth  5  from  whence 
Mr.  John  Wilfon  writes,  that  the  body  of  the  moon  appear’d 
almoft  entirely  on  that  of  the  fun  5  and  that  to  the  naked  eye, 
the  difk  of  the  fun  teem’d  to  be  almoft  round. 

But  of  all  the  obfervations  that  were  communicated  to 
Mr.  Maclaurin ,  that  of  Mr.  Long  at  Longframlington  (leven 
computed  miles  on  this  fide  of  Morpeth)  determines  the  fou¬ 
thern  limit  with  rhe  greateft  exadlnels.  i  ne  annulus,  n%.  lays, 
was  very  imall  there  upon  the  upper  part,  and  the  duration  40 
or  41  half  feconds,  mealur’d  by  a  pendulum  9,81  inches  long  5 
from  which  we  may  conclude,  that  the  limit  was  very  near  this 
place.  This  curious  obfervation,  with  feveral  others,  was 

comunicated  by  Mr.  Mark,  at  L)  unbar. 

Mr.  Maclaurin  receiv’d  no  accounts  concerning  this  appear¬ 
ance  from  any  places  on  the  weft  coaft  o t  England. 
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At  Alnwick  in  Northumberland  the  eclipfe  was  annular  $. 
but  he  had  not  heard  that  the  time  of  its  continuance  was 
meafur’d. 

At  Berwick  the  annular  appearance  continued  betwixt  4  and 
5  minutes. 

The  end  of  the  eclipfe  at  Dunbar ,  by  Mr.  Mark's  obferva* 
tion,  was  at  4  hours,  48  minutes,  id  feconds*  but  there  was 
lb  me  mi  flake  committed  in  reckoning  the  vibrations  of  the  pen¬ 
dulum  in  meafuring  the  continuance  of  the  annulus. 

At  St.  Andrews ,  Mr,  Charles  Gregory  and  Mr.  David 
l Young ,  Profcftors  in  the  University,  obferv’d  this  appearance  to 
continue  precifely  fix  minutes,  by  a  pendulum  clock.  By  a 
figure  of  the  annulus ,  taken  from  its  image,  projected  thorough 
a  telefcope  upon  a  paper  fereen,  the  breadth  towards  the  fouth- 
eaft  part  of  the  fun’s  difik  is  rather  more  than  double  its  breadth 
towards  the  oppofite  part. 

The  obiervation  at  Montrofe  has  been  mention’d  above. 

At  Aberdeen  the  annulus  was  obferv’d  by  Mr.  John  Stewart , 
Profeftor  of  Mathematics,  for  three  minutes,  two  feconds :  It 
was  almoft  central,  w;hen  the  clouds  depriv’d  him  of  any  far¬ 
ther  view  of  it ;  he  thinks  it  probable,  that  it  continued  there 
about  fix  minutes.  Several  Gentlemen  who  live  on  the  coaft 
northwards  from  Aberdeen  were  defir’d  to  obferve  the  conti¬ 
nuance  of  the  annulus  $  but  Mr.  Maclaurin  does  not  find  that 
any  of  them  fa w  this  phenomenon  from  the  beginning  to  the 
end. 

At  Elgin  the  eclipfe  was  obferv’d  annular  at  3  hours,  29  mi¬ 
nutes  (the  larger  part  of  the  ring  being  uppermoft)  by  Mr.  Ir¬ 
win  >  who  had  a  view  of  it  for  about  30  feconds  3  but  by  reafon 
of  intervening  clouds  could  not  determine  the  beginning  or  end 
of  this  appearance. 

At  CajUe-Gordon ,  Mr.  Gregory  had  one  view  of  the  eclipfe 
while  it  was  annular,  but  could  make  no  farther  obiervation  by 
reaion  of  clouds. 

At  InvernefSy  the  eclipfe  was  annular  for  fome  minutes,  as; 
Mr.  Maclaurin  was  informed  by  feveral  Gentlemen  5  but  they 
did  not  meaiure  the  precife  time  of  its  continuance. 

By  th,e  accounts  Mr.  Maclaurin  had  from  Fort  Auguftus  and 
'port  William ,  it  is  doubtful,  whether  the  eclipfe  was  annular  t 
an  thole  places  or  not.  ,  i 

Fort  Auguftus  is  at  the  weft  end  of  Lochnefs ,  and  probably 
was  not  far  from  the  northern  limit  of  this  phenomenon. 
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Mr.  Maclaurin  had  hitherto  receiv’d  no  accounts  of  this  ap¬ 
pearance  from  any  place  farther  northwards,  or  from  any  place 
in  the  weft,  but  thofe  already  mention’d.  Some  Gentlemen  in 
jdrgylefiire-)  who  obferv’d  this  eel i pie,  were  depriv’d  of  a  view 
of  the  annulus  by  the  clouds. 

Mr.  Walker ,  an  ingenious  Gentleman  at  Frazerburgh  on  the 
north  coaft,  found,  that  from  the  time  of  the  ring’s  beginning  to 
appear  upon  the  lower  and  weftern  part  of  the  lun’s  difk,  till  it 
began  to  break  on  the  eaft  and  upper  part,  there  were  300  vi« 
brations  of  a  pendulum,  or  five  minutes.  The  ring  ieem’d 
fomewhat  narrower  even  at  the  middle  of  the  eclipie  on  the 
lower  part. 

This  is  the  fum  of  what  Mr.  Maclaurin  was  able  to  learn 
concerning  the  obiervations  of  this  eclipie,  made  in  Scotland » 
and  in  the  neighbouring  parts  of  England . 

He  made  fome  computations  relating  to  the  extent  of  the  an¬ 
nular  penumbra,  and-the  dire£lion  and  velocity  of  its  motion  5 
but  as  he  had  not  a  fufficient  number  of  exaft  obfervations,  by 
Which  he  might  examine  them,  it  would  be  of  little  ufe  to  de~ 


icribe  them. 

Had  the  weather  been  more  favourable  in  the  north,  and  had 
Mr.  Maclaurin’ s  requeft  of  having  the  duration  of  the  annular 
appearance  roeafur’d,  been  made  more  publick  before  the 
eclipie,  after  Dr.  Halley's  example  in  1715,  he  doubts  not  but 
he  fhould  have  been  able  to  have  given  a  more  exaCd  account  of 
the  progrefs  of  the  centre  of  this  phenomenon,  and  of  its  limits  5 
but  he  was  difeouraged  from  publifhing  any  thing  concerning  if, 
by  the  bad  fortune  in  feveral  late  ecliples,  of  which  the  clouds 
had  not  allow’d  the  leaft  view. 

Mr  Maclaurin  was  informed,  that  there  was  very  little  no- 
tice  taken  of  this  eclipfe  by  the  populace  in  the  country  5  and 
he  cannot  bat  add,  that  feveral  Gentlemen  of  very  good  credit, 
who  are  not  in  the  leaft  (hort-fighted,  a  (fur  d  him,  that  about 
the  middle  of  the  annular  appearance  they  were  not  able  to  dll- 
cern  the  moon  upon  the  iuo,  when  they  look  d  without  a 

fmoak’d  slals,  or  ibmething  equivalent. 

Mr.  Maclaurin  takes  notice  of  this;  becaufe  it  may  contri¬ 
bute  to  account  for  what  at  firft  fight  appears  iurpnfing, 
namely,  that  there  are  fo  few  annular  ecliples  in  the  lilts,  coi- 

]e£ted  by  authors.  i  i  j 

Kepler  in  his  Aflron.  Optic,  does  not  feem  to  acknowledge, 

that  any  eclipfe,  truly  annular,  had  ever  been  oblerv  d. 
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There  are  none  mention’d  by  Riccioli  from  the  year  354  till 
1 567  •  tho’  there  are  13  or  14  total  eelipfes  recorded  within 
that  period:  Yet  it  is  allow’d  that  the  extent  and  duration  of 
the  annular  appearance  may  be  confiderably  greater  in  the 
former,  than  of  the  darknefs  in  the  latter.  It  may  have  contri¬ 
buted  to  this,  that  annular  eelipfes  rauft  have  been  rather  inci¬ 
dent  in  the  winter  l'eafon  in  the  northern  hemifphere,  and  that 
eelipfes  have  been  more  readily  total  in  the  fummer,  when  their 
chance  of  being  vifible  was  greater,  and  the  feafbn  more  favour¬ 
able  for  obferving  them.  But  perhaps  the  chief  reafon,  why 
few  annular  eelipfes  appear  upon  record,  is,  that  in  moft  cafes 
they  have  not  been  aiftinguifh’d  from  ordinary  partial  ones. 
The  darknefs  diftinguifh’d  total  eelipfes,  or  fucb  as  were  very 
nearly  fo  3  and  it  is  thefe  chiefly  that  hiflorians  mention. 

There  are  two  central  ecliples  of  the  fun  ft  ill  famous  amongft 
the  populace  in  Scotland  5  that  of  March  29,  1652  was  total 
there,  and  that  day  is  known  amongft  them  by  the  appellation 
of  Mirk  Monday, 

The  memory  of  the  eclipfe  of  Feb.  25, 1 598.  is  alfo  pre- 
ferv’d  amongft  them,  and  that  day  they  term,  in  their  way, 
Hack  Saturday.  There  is  a  tradition  that  fome  perfons  in  the 
north  loft  their  way  in  the  time  of  this  eclipfe,  and  perifh’d  in 
the  inow. 

There  was  a  remarkable  total  eclipfe  of  the  fun  in  Scotland , 
June  17,  1433.  the  memory  of  which  is  now  loft  amongft  the 
populace ;  but  it  appears  from  a  paflage  in  a  manufeript  in  the 
College-library  at  Edinburgh ,  that  after  their  ufual  manner  it 
was  formerly  call’d  by  them,  the  black  hour .  It  is  deferibed 
thus : 

‘  Hoc  anno  fuit  mirabilis  eclipfis  fobs,  17™°  die  menfis  Ju- 
4  fiii%  hora  quad  tertia  poll  meridiem  $  &  per  dimidium  horas 

*  tenebr£  tanquam  in  node  fupergreflic  funt  fuperficiem  terras  5 
4  ita  ut  nihil  obtutibus  humanis  pervium  fuit  3  unde  abhinc 

*  vulgariter  dida  fuit  hora  nigra' 

This  eclipfe  is  not  in  Riccioli's  catalogue,  but  is  mention’d 
by  him  in  another  place,  Schol.  cap.  2.  L.  5. 

By  a  computation  of  this  eclipfe,  the  fun  was  within  tv^o 
degrees  of  his  apogtfum,  and  the  moon  within  thirteen  degrees 
of  her  perigeeum :  So  that  this  muft  have  been  a  remarkable 
ecliple.  The  progreis  of  the  fhadovy  was  towards  the  ibuth-  t 
eaft  ;  and  Set  bus  Calvifius  cites  the  'lurkijb  annals  for  its  being 
total  in  lome  part  of  their  dominions. 

On  Feb.  25.  in  the  evening  was  look’d  for  the  occultation  of 
Jlldebaran  by  the  moon  $  but  the  ftar  pafled  by  the  upper 

horn, 
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fawn,  without  being  hid,  at  a  diftance  from  it,  that  was  by 
ebimation  nearly  equal  to  the  dibance  betwixt  the  neareft  part 
of  the  fpots  Eudoxus  and  jiriftoteles . 

An  Account  of  the  Obfer  vat  lone  of  the  Solar  Eclipfe>  made 
at  Edinburgh,  on  Feb.  18.  ? 7 3 6^- 7 .  by  Sir  John  Clerk. 
Phil.  Tranf.  N°  447.  p.  195. 

THE  18th  of  February,  was  a  very  fine  bright 

day  for  obferving  the  ecliple  5  and  never  was  any  thing 
of  that  kind,  Sir  John  Clerk  believes,  obi'erv’d  with  more 
exa£lnefs. 

In  feveral  places  for  1©  miles  round  the  city  of  Edinburgh , 
as  well  as  in  it,  were  forne  skillful  perfbns  bationed  for  that  pur- 
pofe  :  Sir  John  happen’d  to  be  in  the  cable,  which  is  an  emi¬ 
nence  of  at  leaft  5  or  doo  feet  in  height,  befides  a  great  alcent 
from  the  level  of  the  fea  to  the  foot  of  the  rook,  upon  which 
it  is  fituated. 

Mr.  Maclaurin>  profefifor  of  mathematics,  had  placed  him- 
felf  at  a  window  in  the  college  5  others  were  fent  where  the 
eclipfe,  as  was  fuppofed,  would  be  perfectly  central,  about  \z 
or  14  miles  farther  north. 

A  gun  from  the  cable  was  fir’d  at  22  leconds  after  12,  mean 
time  (or  12  mirjutes,  22  leconds  before  12,  apparent  time) 
upon  which,  by  agreement,  the  clocks  and  watches  of  the  ob¬ 
servers  were  adjubed.  .  ■ 

A  fecond  cannon  was  dilcharged  precifelv  when  the  eclipfe 
began,  which  was  at  five  minutes,  36  feconds  after  two. 

A  third  was  difcharg?d  when  the  annular  appearance  began, 
whicb  was  25  minutes,  55  leconds  after  three  3  its  continuance 
was  five  minutes,  48  leconds. 

A  fourth  cannon  was  fired  at  the  end  of  the  eclipfe,  which 
was  at  44  minutes,  50  feconds  after  four:  all  reckon’d  by  ap- 

^There  were  half  a  fcore  good  refleftipg  telefcopes  to  make 
thefe  obfervations,  and  the  calculations  agreed  perfectly  ;  io 
that  they  may  be  depended  upon  as  very  exact. 

This  was  not  done  as  a  matter  of  mere  curiofity,  but :  to  alii  It 
in  aicertaining  the  motions  of  the  moon  on  Sir  J/aac  Newtons 
theory,  upon  which  a  good  deal  of  the  doflnne  of  the  longi¬ 
tude  will  depend.  Sir  Ifaac’s  calculation ,  as  to  the  begmning 
of  this  ecliple,  was  pretty  right  5  but  not  fo  well  as  to  it, 

cemraUppM  ^  pun  appear’d  very  difhnffly,  as  they  eu- 

ter’4  under  the  moon’s  body  5  a  little  above  the  cen- 

a  a  2> 
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*ral  or  horizontal  line  of  the  fun,  of  the  fhape  as  reprefented 
In  Fig.  7.  Plate  XI.  The  other  was  near  the  edge,  on  the  eaft 
quarter.  The  firft,  compar’d  with  the  fun’s  diameter,  was 
larger  than  the  difk  of  our  e^rth  $  it  was  dark  in  the  middle, 
and  certainly  emitted  no  fire  ijr  light. 

The  edge  of  the  moon  appeared  a  little  ragged  or  fcabrous, 
but  not  mountainous,  becaufe  of  the  fun’s  light.  There  was  no 
confiderable  darknefs,  only  the  ground  was  cover’d  with  a  kind 
of  a  dark  greenifh  colour.  Two  liars  appear’d,  the  planet  Ve¬ 
nus,  and  another  farther  eaftward. 

This  Account  Sir  John  allures,  is  what  may  be  depended 

upon. 

.  -  -  •  • 

Obfervations  of  the  fame  Solar  Eclipfe  at  Trinity- College^ 
Cambridge,  and  at  Kettering  $  by  Mr.  Charles Mafon.  Phil^ 
Tranf.  N°  447.  p.  197.  jj.  M.  S. 

The  beginning  by  the  clock  — -  at  2  3  6  40 
The  end  — -  —  5  14  12  exa6f 
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H.  M.  s. 

The  letter  fpot  immerged  —  at  2  $8  50 

The  greater  fpot  begun  to  immerge  • —  3  33  5 

The  middle  3  33  20 

The  end  3  ^33  37 

Times  obferved  at  Kettering,  as  follows : 

Ho.  Min. 

2  2l 

I  »  7 

i  4  22 

4  59 

3  18 


The  beginning  — 

2  Digits 

Centre  — ■ 

End  — 

Great  fpot  immerged 


N.  2 ?.  The  obfervatory  clock  was  one  minute  50  fee  ends  too 
flow,  which,  being  added  all  the  way,  will  give  true  time. 

Moft  of  the  preceeding  obfervations  are  tolerably  exa£I  $  but 
the  wind,  and  other  difficulties,  make  fome  of  them  a  little 
precarious.  The  time  is  nearly  true,  if  the  error  be  corrected 
depending  upon  the  truth  of  a  meridian  telelcope. 


^  Solar  Eclipfe  obferv'don  the  ift  of  March  1737,  N.  S.  at 
’  the  Obfervatory  of  Bononia.  Phil.  Tranf.  N°  447.  p.  199. 
jfmnflated  from  the  Latin. 

TH  E  beginning  of  this  eclipfe  prceeded  the  calculation 
upwards  of  feven  minutes  of  time  ;  For,  at  three  bo. 
33  min.  3 6  fee.  fome  part  of  the  edge  of  the  fun,  when  view’d 
through  a  fmoak’d  glafs  that  was  fitted  to  an  1 1  foot  telelcope, 
appeared  to  be  indented  by  the  moon,  when  a  little  before, 
namely,  at  33  feconds,  the  fun  appeared  quite  round  through 
the  fame  telelcope  :  But  the  calculation  made  the  beginning 

at  3  bo.  41  min.  *  . 

Afterwards  the  digits  eclipfed  were  obferv’d  by  tranfmittmg 
a  ray  of  the  fun  through  a  fix  foot  telelcope,  and  receiving  it 
on  a  white  fereen,  on  which  was  drawn  a  circle  com rr.enfu rate 
to  the  image  of  the  lun,  and  divided  into  digits  and  half 
digits  1  But  the  wind  fhakmg  the  machine  did  not  a  little  mar 
the  obfervation.  The  more  certain  pbales  Icem  to  be  thole 

that  follow  s 

d/.-  ,>•* 


* 


3  10 


374 


M  E  M  O  I  R  S  of  the 


H.  M. 

3  40  About  a  digit  eclipfed 

3  48  Two  digits 

3  57  Three  dig. 

4  6  Four  dig. 

4  1 5 1  Five  dig. 

4  35  Seven  digits 

4  45  Seven  digits  and  a  half  5  which  feem’d  to  be  the 
greateft  obfeuration. 

4  55  Again  feven  dig.  the  eclipfe  now  decreafing. 

•  *  * 

•  '  1 

Afterwards  when  the  fpecies  of  the  fun,  inclining  to  the 
weft,  was  feen  too  tremulous  and  flu&uating,  as  alfb  pretty 
evidently  turn’d  oval  from  a  round  figure,  meafuring  the  di¬ 
gits,  was  forbore  as  a  thing  not  fufficiently  certain 

Some  maculae  appear’d  in  the  fun,  particularly  three*  whole 
pofitions  taken  from  the  oblervations  made  that  day  at  noon, 
are  reprefented  in  Fig.  8.  Plate  XI. 

With  the  above-mentioned  telefcope  of  11  foot,  the  occulta- 
tlons  of  two  of  them  were  determined,  as  follows  : 

Ho.,  Min.  Sec. 

4  23  sS  The  moon’s  limb  touches  the  coronn  a  of  the 
macula  A 

23  49  It  begins  to  cover  the  nucleus  of  the  macula 

A  * 

24  25  It  hides  the  whole  nucleus . 

2 6  14  It  juft  touches  the  macula  B. 

2 6  31  It  entirely  covers  it. 

ihe  fame  Eclipfe  ohferved  from  the  Aventine  Hill  at  Rome, 
by  the  Abbe  de  Revillas.  PhiL  Tranf.  N°  447.  p.  200, 
Eranflated  from  the  Latin. 

TH  E  fun’s  .fpecies,  tranfmitted  through  a  telefcope  of 
Campanis ,  fix  foot  in  length,  was  received  upon  a  white 
icreen,  on  which  was  drawn  a  circle  equal  to  the  fpecies,  and 
divided  into  iz  digits ;  The  phafes  obferv’d  in  this  manner  are 

as  follows : 


m 
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3  43  4  The  fun’s  limb  is  now  found  to  be  a  little  ob- 

icur’d  by  that  of  the  moon. 

50  CW  digit  eclipfed 
40  Two  digits 
30  Three  dig. 

20  Four  dig. 

10  Five  digits. 

o  Six  dig.  while  the  limb  of  the  moon  touches 
the  centre  of  the  fun,  thick  clouds  intercept 
the  view  of  both  luminaries,  and  of  the  fol¬ 
lowing  phafes  of  the  eclipfe. 

A  partial  Eclipfe  of  the  Sun ,  obferved  at  Wittemberg  in 
Saxony,  Mar.  1.  1737.  N.  S.  hy  M.  Weidler,  Phil.  Tranf. 
tt°447.  p.  2or.  bfr  an  fated  from  the  Latin, 


M. 

43 

51 

o 

9 

IS 

27 

3<$ 


1VL,  fcnted  in  Fig.  9.  Plate  XI. 

H, 

M.  S. 

VII 1  Dig.  eclipled  at  — 

4 

50  31  p.  m. 

VII|  —  — 

58  1 6 

VII  |  — 

5 

1  5  6 

VII  i-  - 

5  2  6 

VII  — 

8  1 6 

vi|  —  — 

10  16  The  fun 

afterwards  inclining 

to  the  wed  became  overcaft. 

The  beginning  of  the  eclipfe  could  not 
of  clouds. 

be  feen  by  reafon 

A  Propofal  to  make  the  Poles  of  a  celefiial  Globe  move  in  a 
circle  round  the  ‘Poles  of  the  Ecliptic  5  by  Dr*  Ebenezer 
Latham.  Phil.  Tranf.  N°  447.  p.201. 

DR.  Latham  communicated  to  the  Royal  Society  the  follow¬ 
ing  propofal,  relating  to  an  improvement  in  the  conftruc- 
tion  of  the  globes  of  the  heavens. 

As  we  now  have  them,  they  are  formed  for  the  prefont  age 
only,  and  do  notferve  the  purpofes  of  chronology  and  hiltory, 
as  theymight,  if  the  Poles  on  which  they  turn  were  contriv’d 
to  move  in  a  circle  round  thole  of  the  ecliptic,  acording  to 
the  prelent  obliquity  of  the  latter.  By  this  means  we  might 
have  a  view  of  the  heavens  lulled  to  every  period,  and 
that  would  anfwer  the  antient  descriptions,  thole  of  Eudoxus » 
for  indance,  who  is  luppofod  to  have  borrowed  his  non 
the  molt  early  obforvations  j  and  oi  Hipparchus ,  Nor 

CO  dv 


376  MEMOIRS  of  the 

could  any  contrivance  better  enable  the  meanelt  reader  to  judge 
of  the  merits  of  the  controverly  about  the  Argonaut ic  expedition, 
as  far  as  it  depends  on  this :  For,  it  will  verify  to  the  fight 
the  place  of  the  colures,  &c.  at  any  time. 

The  Equator  in  the  Dodor’s  method  mull  be  fix’d  to  the 
brazen  meridian,  &c. 

That  globes,  to  anfwer  the  end  here  propofed,  tho® 
differently  conftru&ed,  had  long  before  been  made  and  publifh’d 
by  Mr.  Senexy  who  gave  in  to  the  Royal  Society  the  following 
account  of  his  contrivance. 

A  contrivance  to  make  the  Roles  of  the  diurnal  Motion  in 
a  Cehftial  Globe  pdfs  round  the  Roles  of  the  Ecliptic  5  by 
Mr.  John  Senex.  Phil.  Tranf.  N°  447.  p.  203. 

Tlf  E  poles  of  the  diurnal  motion  do  not  enter  into  the 
globe,  but  are  affix’d  at  one  end  to  two  fhoulders  or  arms 
of  bra  Is,  at  the  diitanee  of  23  deg.  and  \  from  the  poles  of  the 
ecliptic.  Thefe  fhoulders  at  the  other  end  are  ftroogly  fatten’d 
on  to  an  iron  axis,  which  pafTeth  thorough  the  poles  of  the 
ecliptic,  and  is  made  to  move  round,  but  with  a  very  ttiff  mo¬ 
tion  :  So  that  when  it  is  adjufted  to  any  point  of  the  ecliptic, 
which  you  defire  the  equator  may  lnterle'S!,  the  diurnal  motion 
of  the  globe  on  its  axis  will  not  be  able  to  difturb  it. 

When  it  is  to  be  adjufted  for  any  time  paft  or  to  come,  bring 
one  of  the  brazen  fhoulders  under  the  meridian,  and  holding  it 
fa  ft  to  the  meridian  with  one  hand,  turn  the  globe  about  with 
the  other  in  fuch  manner,  that  the  point  of  the  ecliptic,  which 
you  would  have  the  equator  to  interfeft,  may  pais  under  no  de¬ 
grees  of  the  brazen  meridian  :  Then  holding  a  pencil  perpendi¬ 
cular  to  that  point,  and  turning  the  globe  about,  it  will  defcribe 
the  equator,  as  it  was  pofited  at  that  time  3  and  transferring  the 
pencil  to  23  degrees  and  j-,  and  66  degrees  and  j  on  the  brafen 
meridian,  the  tropics  and  polar  circles  will  be  defcrib  d  for  the 

fame  time,  '  , 

By  this  contrivance  the  celeftial  globe  may  be  fo  adjufted,  as 
to  exhibit  not  only  the  rifings  and  fettings  of  the  ftars,  in  all 
ages,  and  in  all  latitudes,  but  the  other  phenomena  likewife, 
that  depend  upon  the  motion  of  the  diurnal  axis  round  the  an¬ 
nual  one.  . 

aaaa  (Fig.  10.  Plate  XL)  reprefentsa  feffion  of  the  celeftial 

globe. 

E  E  a  ftrong  iron  axis,  palling  thro’  the  poles  of  the  eclip¬ 
tic. 


be 
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.  two  ftrong  arms  of  brafs,  fcrew’d  on  to  the  ends  of  the 
iron  axis  at  j. 

P  P  the  axis  or  poles  of  th«  diurnal  motion  (by  which  the 
globe  is  hung  in  the  brafen  meridian)  rivetted  on  to  the  other 
ends  of  the  brafs  arms,  and  which  may  be  carried  round  the 
poles  of  the  ecliptic,  by  the  iron  axis  5  but  with  fo  ft  iff  a  mo¬ 
tion,  as  not  to  difturb  the  diurnal  rotation  on  the  poles  P  P. 


! *Tbe  Solution  of  Kepler’s  Problem  5  by  Air.  Machin.  Phil. 

Tranf.  447.  p.  205. 

SEVERAL  attempts  have  been  made  at  different  times ; 

but  if  Mr.  Machin  miftake  not,  never  any  hitherto  with 
tolerable  fucccfs,  towards  the  foiution  of  the  problem,  propos’d 
by  Kepler  $  namely,  to  divide  the  area  of  a  femkircle  into 
given  parts  by  a  line  from  a  given  point  of  the  diameter ,  in 
order  to  find  an  universal  rule  for  the  motion  of  a  body  in  an 
elliptic  orbit . 

For,  among  the  feveral  methods  offer’d,  fome  are  only  true 
in  fpeculation,  but  are  really  of  no  fervice  $  others  are  not  diffe¬ 
rent  from  Kepler’s  own,  which  he  judged  improper :  And  as 
to  the  reft,  they  are  all  fome  way  or  other  fo  limited  and  con¬ 
fined  to  particular  conditions  and  circumftances,  as  ftiil  to  leave 
the  problem  in  general  untouch’d. 

To  be  more  particular,  it  is  evident,  that  all  conftrucfions  by 
mechanical  curves  are  feeming  folutions  only  but  in  reality  un~ 
applicable  5  that  the  roots  of  infinite  feries’s  are,  on  account  of 
their  known  limitations  in  all  refpefls,  fo  far  from  affording  an 
appearance  of  being  fuflicient  rules,  that  they  cannot  well  be 
fuppos’d  as  offer’d  for  any  thing  more  than  exercifes  in  a  method 
of  calculation:  And  then  as  to  rhe  univerfal  method,  which 
proceeds  by  a  continued  correftion  of  the  errors  of  a  falfe  poft- 
tion,  it  is,  when  duly  confider’d,  no  method  of  lolution  at  all 

in  itfelf;  becaufe  unlefs  there  be  fome  antecedent  rule  or  hypo- 

thefts  to  begin  the  operation  (as  luppole  that  of  an  uniform  mo-^ 
tion  about  the  upper  focus,  for  the  orbit  of  a  planet^  or  that  of 
a  motion  in  a  parabola  for  the  perihelion  part  of  the  orbit  of  a 
comet ;  or  fome  other  luch)  it  would  be  impofQoie  to  proceed 

one  ftep  in  it.  .  . ,  , 

But  as  no  general  rule  has  ever  hitherto  been  laid  down,  to 

aflift  this  method  *  fo  as  to  make  it  always  operate,  it  is  the 
fame  in  effaft,  as  if  there  were  no  method  at  all.  And  accord¬ 
ingly  in  experience  it  is  found,  that  there  is  no  rule  now  iuo- 
fifting  but  what  is  absolutely  ufelefs  m  ihe  elliptic  orbits  of 
’  Y  "  flbb  comets : 
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comets  i  For,  in  fuch  cafes  there  is  no  other  way  to  proceed, 
but  that  which  was  made  uie  of  by  Kepler,  namely  to  com¬ 
pute  a  table  for  feme  part  of  the  orbit;  and  therein  examine, 
if  flie  time,  to  which  the  place  is  requir  d,  will  fall  out  any 
inhere  in  that  part.  So  that,  upon  the  whole,  Mr.  Machtn 
thinks  it  evident,  that  this  problem  (contrary  to  the  received 
opinion)  has  never  hitherto  been  advanced  one  ftep  towards  its 
true  folutiou  5  a  confideration  which  will  furmfh  a  fufficient 
plea  for  meddling  with  a  fubjeft  io  frequently  handled  5  efpe- 
ciailv  if  what  is  offer'd  fhall  at  the  fame  time  appear  to  contri¬ 
bute  towards  fupplying  the  main  defeft. 

Lemma  1.  The'  tangent  of  an  arch  being  given*  to  find  the 

tangent  of  its  multiple. 

Let  r  be  the  radius  of  the  circle,  t  the  tangent  of  a  given 
arch  A,  and  n  a  given  number  5  and  let  T  be  the  tangent  of 
the  multiple  arch  n  x  A  to  be  found. 

Then  if  g  f  be  put  for  —  r  r  and  7  r  for  —  tt. 


r  rj—  r 

The  tangent  T  will  be  — — 

r  “f-  TrT 


"Which  binomials  being  rais'd  according  to  Sir  Jfaac  NeW- 
tonh  rule,  the  fi6f itlous  quantities  7  and  p  will  difappear,  and 
the  tangent  T  will  become  equal  to 


fit 


2  «*■>*«. 


ft  V  —  1  n  — 2  r 3  .  n  ft  — •  t  ft —  2  n~?- 

0  I  ,  —  O  r  ■  -  ,  ■  9  m  I  — '  I  '  aMMi  9 -  .  -  -  ,  4  ,i  ■■  •  ■  I  "" 

i _ 2. _  g  r2,  1  z  3  _ 4 

n  ft  —  i  1 1  .  n  ft— in  —  2.n-~$t+ 

i  a  rr  t  z  3  4  f4 


2  ft  —  4  t* 

_e _  _ _ 

5  r4 

—  &c. 


This  theorem  (which  Mr.  Machift  formerly  found  for  the 
quadrature  of  the  circle,  at  a  time  when  it  was  not  known  in 
Jin?  land  to  ha%e  been  invented  before)  has  now  been  common 
for°tnajy  years  t  For  which  reaion  he  premifes  it  at  prelent, 
without  any  proof*  only  for  the  lake  of  fome  ufes  that  have  not 
hitherto  been  made  of  it. 

Corollary  i.  From  his  theorem  for  the  tangent,  the  fine, 
fuppofe  Y,  and  coiine  Z  of  the  multiple  arch  nx  A  may  be 
feadpy  found* 
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For,  ify  be  the  fine,  and  z  the  cofine  of  the  given  arch 

then  putting vv  for-—  yy>  and  fubftituting  ~  for  r,  and^~2 

%  “  % 

v  T 

for  t,  and  == — r-^~  for  Y, 

Vrr+TT 


The  fine  Y  will  be  Z’JTV 


n _ '  « 

#  —  V 


2  T  n 

a  — L 


b 


The  cofine  Z  will  be  a  +  «  °~i~g—  ^|n 

zrn  —  r 


Each  of  thefe  may  be.  differently  expreft  in  a  feries,  either 
by  the  fine  and  cofine  conjointly,  or  by  either  of  them  feparately* 
Thus  Y,the  fine  of  the  multiple  arch  A,  may  beineitheit 
of  thefe  two  forms,  viz* 


z 


n 


r 


n 


y  m  n 


n 


—  1  n~**2fAy  j  n** 9  n  — 

"  .  •  A  z  i"*  " 

2  3  »  4  5 


_  a-’4  „ .  nn  —  T,^  n  nn  —  o  „  „  »» —  2$ 

JB~-  Qf=zny - A  — - Bi/ * — - — ** 


'By 


/  /  4. 5  r  r  '  6  rv 


2  *  3  r  r 

'Cy 7  — 

Wherein  the  letters  'A  B  'C,  fend,  as  ufual,  fer  th$ 
coefficients  of  the  preceding  terms. 

The  firfi:  of  thefe  theorems  terminates,  when  n  is  any  integer 
number,  the  other  (which  is  Sir  Jfaac  Newton's  rule,  and  is 

deriv’d  from  the  former  by  fubfetuting  rr — yy  for  %)  termi¬ 
nates  when  n  is  any  odd  number. 

The  cofine  Z  may,  in  like  manner,  be  in  either  of  thele  two 
forms,  viz, 

zn  .  1  — ■  n  n  —  1  y*  r  n  n  —  1  n  —  2  n  — ■  3  y  * 


n 


in 


£ 


r+7 


4  * 


&C-*  or 


'A ~  'By*  —~rj^r  Cy€* 
2  rr  J  3.4  TT  ^.orr 


i-£V. 

The  latter  of  which  terminates  when  the  number  n  is  even, 
and  the  other  as  before,  when  k  is  any  integer.  %  f 

Corel  2.  Hence  the  fine,  cofine,  and  tangent  of  any  iubroul- 

tiple  part  of  an  arch,  fuppofe  -y  may  be  determined  to  us  3 


B  b  b  2 


Tfe* 
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i  x 

i  I  n 

—  r  —  t| 


The  tangent  of  —  A  will  be 


r~ J- 


r  -h  T1 w  +  r — ?1 


« 


The  fine  of —A will  beJlltlZi 
n 


n 


z 


•V 


n 


-P« 


ir 


m 


For,  thefe  equations  will  arife  from  the  tranfpofition  and 
redudlion  of  the  former  for  the  tangent  and  fine  of  the  multiple 
arch,  upon  the  fubfiitution  of  *,  y,  and  A  for  T,  Y,  Z, 
and  nx  A. 

Cor .  3.  Hence  regular  polygons  of  any  given  number  of  fide® 
may  be  infcrib’d  within,  or  circumfcrib’d  without,  a  given  arch 
of  a  circle :  For,  if  the  number  n  exprefs  the  double  of  the; 
number  of  fides  to  be  infcribed  within,  or  circumfcribed  about, 
the  given  arch  A  5  then  one  of  the  infcrib’d  fides  will  be  the* 
double  of  the  fine,  and  one  of  the  circumfcrib’d  fides  the  double: 

of  the  tangent  of  the  fubmultiple  part  of  the  arch,  viz*  —A 

n 

Lemma  1.  To  find  the  length  of  the  arch  of  a  circle  within 
certain  limits,  by  means  of  the  tangent  and  fine  of  the  arch. 

Let  t  be  the  tangent,  y  the  fine,  and  $  the  cofine  of  the  arch  : 
A,  whole  length  is  to  be  determined  $  and  let  p,  7,  v  be  ex* 
pounded  as  before,  then  if  any  number  n  be  taken,  the  arch  ofi 


the  circle  will  be  always  lefsthan  r 


r 


rl ?s 


n 


\ 

K 


and  bigger  than  z  —  v\  x  n ^ 


2  r  « 

For,  if,  by  the  preceeding  corollaries,  a  regular  rectilinear 
polygon  be  infcrib’d  within,  and  another  without,  the  arch  A,, 
each  having  half  as  many  fides,  as  is  expreft  by  the  number  n  $ 
then  will  the  former  of  thefe  quantities  be  the  length  of  the  bow, 
of  the  circumfcrib’d  polygon  (or  the  fum  of  all  its  fides)  which 
is  always  bigger  $  and  the  latter  will  be  the  length  of  the  bow 
of  the  infcrib’d  polygon,  which  is  always  lefs,  than  the  arch  of 
the  circle,  how  great  foever  the  number  n  be  taken. 

Cor.  1.  Hence  the  feries’s  for  the  re&ification  of  the  arch  of 
a  circle  may  be  deriv’d  For, 
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For,  by  converting  the  binominals  into  the  form  of  a  feries 
that  the  fiSitious  quantities,  p,  t,  v  may  be  deftroy’d  5  it  will 
appear,  that  no  number  n  can  be  taken  fo  large  as  to  make  the 
inferibed  polygon  fo  big,  or  the  circumfcribed  fo  little  as  the 


feries 


ry  ry 3  ry  *  r  y1 


%  3  z3 

cqua!  t  —  5r+ 


5  2  1 

Is  t 7 


7 


7  +  &c,  in  one  cafe  3  or 


its 


+  &c.  in  the  other  cafe. 


5^4 

Wherefore,  fince  the  quantity  denoted  by  the  fum  of  the 
terms  in  either  of  thefe  feries  is  always  bigger  than  any  in- 
ferib’d  polygon,  and  always  lefs  than  any  circumfcribed,  it  muff 
therefore  be  equal  to  the  arch  of  the  circle. 

Cor .  2.  If,  in  the  firfl  of  the  above  leries’s,  the  root  •Jrr—yy 
be  extracted  and  fubftituted  for  z,  there  will  arife  the  other 
feries  of  Sir  Ifaac  Newton*,  for  giving  the  arch  from  the  fine  z 
namely, 

y  +  ~i  -f-— —  -j-  &c.  or  otherwife 

•'  6rM  1  40  r4  1  mr6 

-vJi _ L-X.T_U  5-5  xy*  ^  5-5  5-5 

-  y  r  “T  x  n  nr  rr.  r.  x  ~  nr 


1.2.3 


1. 2. 3.4.5  r4 


1.2. 3.4.5. tf.7 


x  p  + 

Scholium .  In  like  manner,  as  the  arches  of  the  polygons 
ferve  to  determine  the  arch  of  the  circle ;  fo  by  comparing  the 
area’s  of  the  circumfcrib’d  and  inferib’d  polygons,  f»rT  and 
*§■  n  Y  Z,  the  area  of  the  fe£lor  of  a  circle  may  be  found  3  for  if 
T,  Y  and  Z  are  the  tangent,  fine,  and  coline  of  the  arch  A  3 
then  by  the  fecond  lemma ,  the  area  of  the  circumfcrib’d  1  ■ 
jgon  will  be  found  to  be 


inrpx — 


/y*  -  1  ,  /-y 

n 

» 

r  rT 

— ■  /  ■*  / 

1 

j 

7-  =  £  #  r  T. 

And  the  area  of  the  inferibed  will  appear  to  be 
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But  upon  the  expanfion  of  thefe  binomials  it  will  appea# 
that  no  number  n  can  be  taken  fo  large,  as  to  make  the  one 
fo  big,  or  the  other  fo  little,  as  the  gre*  denoted  by  the  fe- 
yies. 

t  3  /t  f  1 

\  T  in  t  ’  *  *— f—  — 2  * —  “ — <  *4"  13 

So  that  this  area  being  larger  than  any  infcribed,  and 
fmaller  than  any  circumscribed  polygon,  tpuft  be  equal  to  the 
area  of  the  fe^tor.  It  may  be  farther  obferv’d,  that  as  the 
arch  or  area  is  found  from  the  fine,  cofine,  or  tangent  of  the 
arch,  by  means  of  the  limiting  polygons  5  fo  may  the  fine, 
cofine,  or  tangent  be  found  from  the  length  of  the  arch  by 
the  fame  method. 

Thus  if  A  be  the  arch  whofe  tangent  Tj  fine  L,  and  cofine 
Z,  are  to  be  determin’d  3  then  will  the  tangent 


A3 


2^  be 


1.2.3 


+ 


x  4 ' —  &c. 

r  4 


1. 


Sine  T 


1 

1*  2. 

1 


A1  -j-J, _ 

y  p  1.2.3  »-4* 


1  •  2 . 3  • 


A  v  1 

xJl  ju - 

r 1  1  1.2. 3.4.5- 


A* 

^*4 

A* 


13c. 


Cofine  Z  r=  r 


1  Aa  1 

. —  x  _ -  j  _  . - 

1.2  f  '‘1.2.. 3. 4. 


A*  . 

XTaX-  &C. 

Aa  r* 


For,  it  may  be  made  appear  from  the  fir  If  Lemma ,  and  its 
corollaries,  that  if  in  any  of  thefe  theorems,  as  fuppofe  in 
the  jit,  rhe  quantity  A  ftand  for  the  bow  of  the  circumlcnbed 
polygon,  then  will  the  quantity  Tl  exhibited  by  the  theorem 
be  always  bigger;  but  if  for  the  bow  of  the  infcribed  polygbn, 
always  lels  than  the  tangent  of  the  arch,  how  great  foever  the 
number  n  be  taken  3  and  confequently  if  A  Hands  for  the 
length  of  the  arch  itfelf,  the  quantity  'ST  mu  ft  be  equal  to 
the  tangent  3  and  the  like  may  be  ih.ewn  for  the  fine,  and 
mutatis  mutandis ,  for  the  cofine. 

Thefe  principles,  from  whence  Mr.  Machin  has  here  de¬ 
rived  the  quadrature  of  the  circle,  which  is  wanted  in  the 
folution  of  the  problem  in  hand,  happen  to  be  upon  another 
account  abfolutely  requifite  for  the  reduction  of  it  to  a  ma¬ 
nageable  equation.  Bat  he  has  enlarged  (more  than  was  ne- 
ccflary  to  the  problem  itfelf  )  on  therufes  of  this  lort  of  qua¬ 
drature  by  the  limiting  polygons  3  becapfe  it  is  one  of  that 
kmd  which  requires  no  other  knowledge  but  what  depends 
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Ori  the  common  properties  of  number  and  magnitude  :  And 
io  may  ferve  as  an  inftance  to  fhew  that  no  other  is  requifite 
for  the  eftablifhment  of  principles  for  arithmetic  and  geo¬ 
metry  $  a  truth  which  tho’  certain  in  itl'elf,  may  perhaps 
lean  doubtful  from  the  nature  afid  tendency  of  the  prefent 
enquiries  in  rfoathematicks :  For,  among  the  moderns-  fome 
have  thought  it  neceffary  for  the  inveftigation  of  the  relations 
of  quantities,  to  have  recourfe  to  very  hard  hypothefes,  fuch 
as  that  of  number  infinite  and  indeterminate  $  and  that  of 
Magnitudes,  exifting  in  ftatu  fieri,  in  a  potential  manner,  which 
are  a&uaiiy  of  no  bignefs.  And  others,  whofe  names  are  truly 
to  be  reverenced  on  account  of  their  great  and  lingular  inven¬ 
tions,  have  thought  it  requilite  to  have  recourfe  even  to  prin¬ 
ciples  foreign  to  mathematicks,  and  have  introduced  the  confi- 
deration  of  efficient  caufes  and  phylical  powers  for  the  produc¬ 
tion  of  mathematical  quantities,  and  have  fpoken  of  them,  and 
ufed  them,  as  if  they  were  afpecies  of  quantities  by  themlelves. 

N.  B .  In  the  following  proportion,  Mr .Alachin  has,  for 
brevity  fake,  made  ul'e  of  a  peculiar  notion  for  compofite 
lumbers,  (or  fuch  quantities  as  are  analogous  to  them)  whofe 
factors  are  in  arithmetical  progreffion. 

The  quantity  exprefs’d  by  this  notation  has  a  double 
index ;  that  at  the  head  of  the  root  at  the  right  hand,  but 
feparated  by  a  hook  to  diftinguifh  it  from  the  common  in¬ 
dex,  denotes  the  number  of  fadlors  5  and  that  above,  within 
the  hook  on  the  left  hand,  denotes  the  common  difference 
of  the  factors,  proceeding  in  a  decreafing  or  increafing  arith¬ 
metical  progreffion. 


& 


Thus  the  quantity— '~~a  (jp  denotes  by  its  index  m  on 

n  —p 

die  right  hand  that  it  is  a  compofite  quantity,  confiding  of 
fo  many  fa&ors,  as  there  are  units  in  the  number  m  :  and  the 
index  cl  above  on  the  left  hand  denotes  the  common  difference 
of  the  fa&ors,  decreafing  in  an  arithmetical  progreffion,  if 
it  be  pofitive  5  or  increafing,  if  it  be  negative  :  And  fo  figni- 
fies,  in  the  common  notion  at  the  compofite  number  or 

quantity  n  a  n  -j-  a  —  <3.  n  a  —  2,  «,  and  lo  on. 


For  example  n  5  (6  is 


n.~ h  5- 


n 


3.  n  1. 


n 


1.  n 


a 

a* 


n 


__  5.  confiding  of  fix  favors,  whofe  common 


2 

differen  e  is  2.  Afcef*  the  fame  manner  «  -f-  4.  (5  is  —  «  t  4, 
piri;.  n—'un  confifting  of  fiv?  favors.  M- 


o 
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According  to  which  method  it  will  eafily  appear,  that  if  a 

be  any  integer,  then  - w  will  be  ~  »  —  z* 

n  -j-*  2  d  “j~*  i 

fin  —  y.  nn  —  25,  continued  to  fuch  a  number  of  doublet 
fa&ors,  as  are  expreft  by  a  -J-  1,  or  half  the  index,  which  in 

2 

this  cafe  is  an  even  number 1  So _ ^  (2^  +  1  will  be  equal 

_  _  n-j-  ia 

ton.  nn  —  4.  00 00  —  35,  and  fo  on,  where  there 
are  to  be  fo  many  double  fa&ors,  as  with  one  Angle  ra&or  0 
will  make  up  the  index  2  a  1,  which  is  an  odd  number, 
if  the  common  difference  a  be  an  unit,  it  is  omitted  ; 

Thus  V  ( 6  is  53  0.  n  —  1.  n  —  2.  0  —  3.  0  —  4.  n  —  5, 
containing  fix  fa&ors. 

So  6  (6  is  =  6.  5.  4.  3  .  2.  1 ;  and  the  like  for  others. 

If  the  common  difference  a,  be  nothing,  then  the  hook  h 
omitted  5  and  it  becomes  the  fame  with  the  geometrical  power 

So  is  =  0  ~ f.  a  l according  to  the  common  nota* 

n  -jr  a 

tion 

‘Propofition  1.  An  arch  left  than  a  femicircle  being  given; 
together  with  a  point  in  the  diameter  paffing  thro*  one  of  its  ex< 
tremities  5  to  find,  by  means  of  the  fine  of  a  given  part  of  th( 
arch  left  than  one  half,  the  area  of  the  fe£lor  fubtended  by  the 
given  arch,  and  comprehended  in  the  angle,  made  at  the  giver 
point. 

Let  PNA  (Fig.  11.  Plate  XI.)  be  a  femicircle  deferibed  on 
the  centre  C,  and  diameter  AP3  and  let  PN  be  the  given  arch! 
lefs  than  a  femicircle,  and  S  the  given  point  in  the  diameter 
A  P  pafling  thro’  one  of  the  extremities  of  the  arch  N  P  in  P 
Then  taking  any  number  n  bigger  than  2,  let  P  K  be  an  arcl 
in  proportion  to  the  given  arch  P  N,  as  unity  to  the  number  n . 
and  let  it  be  required  to  find,  by  means  of  the  fine  of  the  arcl 
PK,  the  area  of  the  le&or  N  S  P,  fubtended  by  the  given  arc! 

P,  and  comprehended  in  the  angle  N  S  P,  made  at  th< 
given  point  S. 

From  N  and  K  let  fill  on  the  diameter  A  P  the  perpendicu 
Jars  N  M  and  K  L,  and  join  C  N  and  C  K. 

Then  let  t  (land  for  CP  the  femidiameter  of  the  circle  5 
forCS  the  diftance  of  the  given  point  S  from  the  centre  3 
for  S  P  the  diftance  of  it  from  the  extremity  of  the  arch  thre 
>hich  the  diameter  A  P  pafles  3  and  y  for  K  L  the  fine  of  tb 
arch  X  P  in  the  given  circle.  Tbvi 
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Thefe  fubftitutions  being  prefuppofed,  the  problem  is  to  be 
livided  into  two  cafes  $  one  when  SPis'lels,  and  the  other, 
vhen  it  is  greater  than  the  femidiameter  G  P, 

Cafe  1.  If  S  P  be  lefs  than  C  P,  then  take  an  area  H  equal 
o  the  fum  of  the  redangles,  expreft  by  the  feveral  terms  of  the 
ollowing  feries,  continued  at  pleafure. 


£1  + 
I  — - 


■h  2iLilL±£±lgLxg!  +  &e. 

yi’  •  1 

;  ;  ■  *  i  f  57  •  Y.  '  i  *  *  -  **/  ,  *  ■  *  • 

And  the  area  f  n  x  II  will  determine  the  area  of  the  fe£lo4 
\I  S  P  at  pleafure. 

For,  the  fedor  PSN,  being  the  excefe  of  the  fedor  NCP 
bove  the  triangle  KGS,  will  be  the  difference  of  two  redan* 
des  {  C  P  x  P  N  —  i  C  S  x  N  M  5  but  P  N  is  the  multiple  of 
he  arch  P  K  $  namely  0  x  P  K  5  and  N  M  ;  is  the  line  of  that 
nulriple  arch  5  wherefore  if  for  CP  be  put  for  C S,  f  ac* 
lording  to  the  luppofition  3  and  if  for  P  K  be  lupltifured 
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"or.  2.  2.  and  tor  N  M. 
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-  “*■ . .  ”X — 
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,  1  -5P  *4, 

*c.  according  to  Cor.  i.  Lem.  i.  the  arei  of  the  fe£tor  will  ap- 
ear  in  a  feries,  as  is  above  determin’d. 

But  iince  the  number  n  is  greater  than  2,  and  the  given  arch 
'N  is  lei. 5  than  a  femicircle  5  a’jd  confequently,  KLorjy,  the 
ne  of  the  fubmultiple  arch  p  K  is  lefs  than  the  femidiameter 
'p  or  t.j.it  may  thence  fe  ealily  prov’d,  that  tne  feries 
pproximate  to  the  juft  quantity  of  the  area?  at  plcalur^* 


CoR 


Yol.  X,  ioy 


€  c  c 
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Cor .  r.  Hence  if  the  number  n  be  taken  equal  to 

jjfT^ 


V 


-f*  *5 


9P 


f 


«*  t —  «. ».» 


€fr. 


iz  ?; 


the  fe£lor  NSP  will  be 
1  -  ****  .-j-  - 


I‘/?  » 
—— Ly* 


«3 


1110 


For,  the  numerator  of  the  coefficient  of  the  third  term  in: 


if*'  -X 

the  feries,  that  determines  the  area  H,  namely 


9t  —  n+3\xJ 


is  equal  topf  —  «»  —  i.  nn  —  9.  /j  which  according  to  the 
above  determination  of  the  number  n ,  will  become  nothing: 
Wherefore,  if  for  t  — p  be  put  /  in  the  fecond  term,  and  the 
value  of  n  be  fubftituted  for  n  in  the  third  and  fourth,  the  fer¬ 
ries  for  the  area  will  appear  upon  redu&ion  to  be  as  is  here  laid 
down. 

Cor.  2.  Hence  the  area  of  the  fe£lor  NSP  may  be  alway 
defined  nearly  by  the  terms  of  a  cubic  equation. 

For,  the  number  ny  as  conftru6led  in  the  former  Corollary ,  is 
always  greater  than  the  fquare  root  of  10  $  and  conlequently 
y  . 

ls  always  lefs  than  the  fine  of  one  third  part  pf  the  giver 

A 

fj  ^ 

arch  :  So  that  the  fourth  term  - — —  y1,  with  the  fum  of  al 


1120^ 


the  following  terms  of  the  leries,  can  never  be  more  than  a  final 
part  of  the  whole  ledlor. 

Cor ,  3.  If  R  ftand  for  57,2957795,  E5 *c.  degrees  (or  the  numi 
ber  of  degrees  contain’d  in  an  angle  fubtended  by  an  arch  o 
the  fame  length  with  the  radius  of  the  circle)  and  M  be  to 
number  of  degrees  in  an  angle,  which  is  to  4  right  angles,  a: 
*he  ate?.  NSP  to  the  area  of  the  whole  circle  $  then  will  M  b 

R  y* 


fi£x^yt 


A  A 

n°  « 


T"  ’)*' 

n.  n  n 


1. 


px  -f- nearly. 


$  t  1  6 1  r  "  t% 

^J[  1 1 

g-  x  ~  will  appeal*  by  the  conftrmflion  to  be  equal  t 

the  fe&or  NSP.  | 

Cafe  i.  If  S  P  be  greater  that?  CP,  then  take  an  area  E 
fqual  to  the  fum  of  the  terms  in  the' Allowing  leries. 
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-  1  “'w — - ‘ —  X^T  “K  &c.  and  the  area  f  n  * 

7  |  7 

H  will  be  the  *e£lor,  as  before. 

For,  the  point  S  being  on  the  contrary  fide  of  the  centre  to 
what  it  was  before,  it  will  eafily  appear,  that  the  change  of 
+  /  into  — f  muft  reduce  one  cafe  to  the  other,  without  any 
other  proof. 


Cor.  Hence  if  the  number  n  be  taken  equal  to 


y  t  +/; 

/ 


or  in  this  cafe  then  the  feries  for  the  fe&or  will  want 

/  > 

the  fecond  term,  as  in  the  former  it  wanted  the  third. 

i Definition .  The  angle,  called  by  Kepler  the  anomalid 
eccentric  is  a  fictitious  angle  in  the  elliptic  orbit  of  a  planet, 
being  analogous  to  the  area  deferibed  by  a  line  from  the  cen¬ 
tre  of  the  orbit,  and  revolving  with  the  planet  from  the  lin© 
of  apfides  3  in  like  manner  as  the  mean  anomaly  is  a  ficti¬ 
tious  angle,  analogous  to  the  area,  deferibed  by  a  line  from 

the  focus.  ...  . 

Otherwife,  if  C  be  the  centre,  S  the  focus  of  an  elliptic 

orbit,  deferibed  on  the  tranfverfe  axis  A  P,  and  the  area 
N  S  P  in  the  circle  be  taken  in  proportion  to  the  whole,  as 
the  area  deferibed  in  the  ellipfis  about  the  focus,  to  the 
whole  3  then  is  the  arch  of  the  circle  P  N,  or  the  angle  N  CP, 
that  which  Kepler  calls  the  anomalia  eccentri . 

This  angle  may  be  meafured  either  from  the  aphelion,  or 
perihelion  3  in  the  following  propofiticn  it  is  fuppofed  to  be 
taken  from  the  perihelion. 

Prop.  2.  The  mean  anomaly  of  a  comet  or  planet,  revol¬ 
ving  in  a  given  elliptic  orbit  being  given,  to  find  the  anomalia 


eccentri.  .  ,  •  ? 

The  folution  of  this  problem  requires  two  different  ruks, 

the  fi  rft  and  principal  one  ferves  to  make  a  beginning  tor 

a  farther  approximation,  and  the  other  is  for  the  progreffion 

in  approximating  nearer  and  neaerr  ad  Ithttum, 


f*  f* 

W  V  4N> 


i.  Th* 


gml  MEMOIRS  «/  ifo 


I.  The  rule  for  the  firfh  affamption.  Let  t ,  /,  pt  ftand  _ 
before,  for  the  femi-tranfverfe  axis  of  the  ellipfis,  the  femi- 
diftance  of  the  foci,  and" the  perihelion  diflance  y  then  taking 

the  number  n  equal  to  V  j  +  Vs 9  +  9_P  j  Iet  T  ftand  for 

zt  ______  f  -P  _ _ _ 


- - - -  '  f’  p 

tint  —  nn—i-p’,  and  Pfo^  tint  —  n  n—  i.  f>.  (or  — T) 


which  conftant  number,  being  once  computed  for  the  given 
orbit,  will  ferve  to  find  the  angle  required  nearly  by  the 

following  ^  t^e  num^,er  0f  degrees  in  the  angle  of  mean 

anomaly  to  the  given  time,  reckon’d  from  or  to  the  perihe¬ 
lion  *  and fuppofing  R,  as  before,  to  ftand  for  57,  2957,  $$c 


degrees  *  take  the  number  N  =  M>  and  Iet  A  be 


P3 


angle  whofe^  **ne  _  — 

£!  4-  N  *  X  •  *i  -r, 

AVf +  Vt  +  h16  *  V*  V4  J  N6 
Then  the  multiple  angle  n  xA  will  be  nearly  equal  to  the 
nomalia  eccentric 


WWmUH*  cvoc/fi'f  6">  . 

The  truth  of  which  will  appear  from  the  refolution  of, 
the  cubic  equation  in  the  lail  corollary  to  the  proceeding ; 

proportion. 

Cor.  1.  If  the  quadruple  of  the  quantity  ^  be  many  tiniess 


greater,  or  many  times  lefs  than  unity  ;  or  which  amounts  to> 
she  fame  thing,  if  the  mean  anomaly  M  be  many  times  lefs,, 
or  many  times  greater,  than  the  angle  denoted  by  the  given  j 

quantity  — RvT  (the  one  or  the  other  of  which  two  cafes  j 
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inoil  frequently  happens  in  orbits  of  very  large  eccentricity) 
then  the  theorem  will  be  reduced  to  a  fimpler  form  near 
enough  for  ufe. 


■  .  lflP 

Cafe  1.  If  M  be  many  times  lefs  than  — -----  R  f  P  then  :; 


die  angle  A  may  be  taken  for  that  whofe  fine  is 


r  x  M. 


np  x  R 

i  f!  i) 

Cafe  z.  If  M  be  many  times  greater  than  — —  R  f  P 


A 
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then  let  A  be  the  angle  whofe  fine  is  N 


L 

N  ? 


$%9 

and  the  mul¬ 
tiple  angle  n  x  A,  according  to  its  cafe,  will  be  nearly  equal 
to  the  angle  required. 

Cor.  2.  In  orbits  of  very  large  eccentricity,  the  perihelian 
diftance  p  is  many  times  lefs  than  the  fetni-diftance  of  the 


foci/,  and  the  number  n—  V  25  TT  is  always 

pearly  equal  to  /to,  or  the  integer  5,  either  of  which  may 

be  ufed  ror  it  without  any  material  error  in  the  orbits  of 
comets. 

II.  The  Rule  for  a  farther  correfHon  ad  libitum . 

Let  M  be  the  given  mean  anomaly,  t  the  femi-tranfverfe 
axis  as  before  j  and  let  B  be  equal  to,  or  nearly  equal  to  the 
multiple  angle  n  A  before  found,  then  if  ft  be  the  mean 
anomaly,  and  x  the  planet’s  diftanc£  from  the  fun,  computed 


to  the  anomaha  ecccntni  B  $  the  angle  B  taken  equal  to 

^  *ib~T  x  M  —  ^  will  approach  nearer  to  the  true  value 

of  the  angle  fought  3  and  by  repeating  the  fame  operation, 
the  approximation  may  be  carried  on  nearer  and  nearer  ad 
libitum . 

This  lad  rule  being  obvious,  the  explication  of  it  may  be 
omitted. 

Scholium.  In  this  folution,  where  the  motion  is  reckon’d 
from  the  perihelion,  the  rule  is  univerfal,  arid  under  no  limi¬ 
tation:  But  had  the  motion  been  taken  from  the  aphelion, 
the  problem  muft  have  been  divided  into  two  cafes  ;  one  is, 
when  the  eccentricity  is  lefs  than  5  the  other  is  when  it  is 
not  lefs,  but  is  either  equal  to,  or  more  than  in  that 
ratio. 

If  the  eccentricity  be  not  lefs  than  ?6.  then  the  lame  rule 
will  hold  as  before,  only  putting  the  aphelian  diftance,  fup» 
pofe  at  inftead  of  the  perihelian  diftance  pt  and  fubftituting 
—  f  for  -j -  f  in  the  rule  for  the  number  n. 

If  the  eccentricity  be  lefs  than  then  take  the  number  n 

equal  to  ^  —  and  i  X  -  will  be  nearly  equal  to  the 
1  *  f  n  a  K 

fine  of  the  fub*multiple  part  of  the  ammalia  eccentric  deno¬ 
minated  by  the  number  //,  as  before. 

It  is  needlefs  to  obierve,  that  the  like  rules  would  obtain  in 

hyperbolic  orbits,  mu  tat  is  mutandis .  But  that  which  perhaps 

"■  ‘  fort 
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may  not  appear  unworthy  of  being  remark’d,  concerning  this 
fott  offolution  from  the  cubic  root,  is,  that  tho’  the  rule  be  alto¬ 
gether  impoflible  upon  a  total  change  of  the  figure  of  the  orbit 
either  into  a  circle,  or  into  a  parabola ;  yet  it  will  operate  fo 
much  better,  aad  {land  in  need  of  lels  correSion,  according  as 
the  figure  advances  nearer  in  its  change  towards  either  of  thefe 
two  forms. 

That  the  ufe  of  the  method  may:  the  better  appear,  Mr .Machin 
adds  a  few  examples  5  t  wo  for  the  orbits  of  planets,  one  the  moft, 
and  the  other  the  leaft  eccentric  5  but  which  are  more  to  fhew 
the  extent  of  the  rule,  than  to  recommend  the  ufe  of  it  in  fuch 
cafes :  For,  there  are  many  other  much  better  and  more  expe¬ 
ditious  methods  in  orbits  of  fmall  eccentricity  :  The  other  two 
examples  are  adapted  to  the  orbits  of  two  comets,  whofe  periods 
have  been  already  difeover’d  by  Dr.  Halley  ;  the  one  is  to  fhew 
the  ufe  of  one  of  the  rules  in  the  firlt  corollary,  and  the  other  is 
to  explain  the  ufe  of  the  other  rule. 

1.  For  the  orbit  of  Mercury . 

If  an  unit  be  put  for  the  femi-tranfverfe  axis,  r,  the  eccentri¬ 
city  o,  20589  will  become  ft  and  the  perihelian  diftance  p  will 
be  0,7941 1 5  wherefore  by  means  of  the  number  R.,  given  as 
before,  the  conftant  numbers  for  this  orbit  will  appear  to  be 

«=3>  46755,  T  =0,  5857171,  P=~  T=o,  46513155  and 

n 


hence 


»xR 


=0,  0085965. 


Suppole  M  the  mean  anomaly  from  the  perihelion  to  be  120  j 
to  which  it  is  requir’d  to  find  the  anomalia  eccentric 

Here  fince  the  mean  anomaly  M  is  not  many  times  more  than 

2  n  p 

the  limiting  angle  — f  R  P  (which  in  this  orbit  is  about  74 

degrees)  recourfe  nmft  be  had  to  the  general  rule  in  the  propo¬ 
rtion. 

3  5t 

The  number  N  then,  which  is  V  —  M  will  be  =  1,01041 9  5, 

n K 

which  found  gives _ 

"plT 

Nyi+V  i  +  'jJT  - 1>  0389090,  and  alfo 


*r  f  ^  r  \  r  € 

N  ^  T  — v'J  +  “JyjT-o,  4477126:  Wherefore  the  ium  ot 

both  (under  their  proper  figns)  viz.  0,  591 1964  will  be  the  fine, 

whole 
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whofe  arch  5  5  ,  44195  is  the  angle  A,  the  multiple  whereof 
«  x  A  =  r  ip  ,  295503  will  be  the  angle  to  be  firlt  alTumed  for 
the  anomaha  eccentrt . 

For  a  farther  correSion  5  this  angle,  now  call’d  B,  whofe  fine 
is  (fuppofe)^,and  its  coline  z>  gives,  by  a  known  rnle,t 
.=  1,  1 304  for#  tfye  planet’s  diftance  from  the  fun 3  and  by 
ther  known  rule  B  —  1 


t 

ano« 


tt 


y-HQ  ,  1656$  for  u  the 


mean 


anomaly  to  the  avcmrJia  eccentric*  Wherefore,  the  correfl 
angle  B=B  x-  xM-p  will  be  129°,  1484(5=  J290.  8'. 

54",  j,  erring,  as  will  appear  from  a  farther  correction,  about 
a  tenth  of  a  lecond. 

This  angle,  being  thus  determined  will,  by  the  common 
methods,  give  1 37  48  3  ;'/  and  j  tor  the  true  anomaly  or  angle 
at  the  fun  ,  the  fane  o<  the  true  anomaly  being  in  proportion  to 
the  fine  of  the  anomalia  eccentri ,  as  the  femi-conjugate  axis  to 
the  planet’s  diftance  from  the  fun.  So  that  the  equation  of  the 
centre  in  this  example  is  iy°  48’  33"  and  f. 

Ex-  2.  for  the  orbit  of  Venus . 

Suppofir.g,  as  before,  the  mean  diftance  t  to  be  unity  and 
the  eccentricity/ to  be  o»  00651855  3  the  conftant  numbers  for 
this  orbit  will  be  £>~o,  9noii  5,  «=$,  41 15,  T=  1,5*2 134* 

Pr;o,  1551217,  —  0,0127571,  and  the  limiting  angle 

£  R  P  will  appear  to  be  about  393  degrees. 

3  * 

Let  M  be  120°,  as  in  the  former  example.  Then,  fince 
the  mean  anomaly  is,  in  this  cafe,  not  many  times  lefs  than  the 
limiting  angle,  the  general  rule  muft  be  uled  as  before  $  accord¬ 
ing  to  which  the  number  N  will  appear  to  be  i,  132585,  the 
fine  of  A  will  be  o.  3217917,  the  angle  A  18,077132,  md  the 
multiple  n  X  A  or  angle  B,  for  the  firft  affumption  of  the  ana- 
malia  eccentri  will  be  iso3,  3541*. 

This  angle  B  will  give,  by  the  method  before  explained,  the 


angle  B  120°,  34555,  or  12c0  21'  44*’  fere ,  for  the  anomalia 
eccentri  corredf  ,  the  error  of  which  will,  upon  examination, 
appear  to  be  but  a  fmall  part  of  a  fecund. 

In  this  example  the  true  anomaly  is  126°  41'  25%  t  5  a  1 
conlequently,  the  equation  ot  the  centre  no  more  than  41'  25",!. 

Ex. 


3 
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JBtc.  3.  For  the  orbit  of  the  comet  of  1 682. 

To  know  the  mean  anomaly  of  this  comet  to  any  given  time* 
it  is  to  be  premiled,  that  it  was  at  the  perihelion  An.  1682,  on 
the  4th  of  September  at  21  ho.  22  min.  equated  time  to  the 
meridian  of  Greenwich ,  and  performs  its  revolution  round  the 
fun,  as  Dr.  Halley  has  difcover’d,  in  75  years  and  a  half. 

The  perihelian  didance  p  is,  according  to  his  determination, 
o,  0926085  parts  of  the  mean  diftance  t :  So  that  the  conftant 
numbers  for  the  orbit  will  be#:^,  1676061,  T  =  o,  2054272 

Pzzo,  00669867,  and  the  limiting  angle  R.  y'  P  will  be 

2  t 


^bout  19  minutes  or  f  of  a  degree. 

In  the  orbits  of  comets,  the  rule  for  the  fil'd  afifumption  of 
tb z  anomalia  eccentri  is  generally  diffident  without  corre&ion.. 

Thus,  fuppole  the  mean  anomaly  M  to  be  6,  072706  (as  Jit 
was  atthetimeof  an  obfervation  made  at  Greenwich  on  the 
30th  of  Augufi,  1682,  at  7h  42'  equat.  time)  then  the  general 
rule  (which  mud  be  here  us’d,  fnce  the  angle  of  mean  anomaly 
is  not  above  four  01*  five  times  lels  than  the  limiting  angle)  will 
give  nx  A  or  8=2°  11  48",  7,  erring  about  7,  of  a  feebfid 

from  the  true  anomalia  eccentri. 

But  in  thele  orbits  the  rules  in  the  firft  corollary  to  trie  fee ond 
propofition  mod  frequently  take  place,  efpecially  the  lad 3  and 
the  calculation  may  alio  be  farther  abreviated,  by  putting  the 
fquare  root  of  io,  or  the  integer  3,  for  the  number  n. 

Suppole  the  mean  anomaly  to  be  o*,  006522,  or  23  ,  4792^ 
here,  fince  M  is  50  times  Ids  than  the  limiting  angle,  the  rule 
in  the  fird  cafe  of  the  fird  corollary  may  be  us  d  3  that  is,  to  take 


the  fine  of  the  angle  A 


t  x  M 
np  xR. 


Wherefore,  if  the  number  3  be  put  for  the  fine  of  A,  which 


is  will  be  rru  0,  001 16367  5  and  coolequently,  the  angle 
3  pH 

A  will  be  4  o",  0113  and  the  multiple  angle  n  x  A  to  be  af- 
fumed  for  the  anomalia  eccentri  will  be  12'.  ofF  ‘033  3  the 
error  of  which  will  be  found  to  be  about  of  a  feconch 

JSx.  4.  For  the  orbit  of  the  great  comet  An.  1680. 

This  comet,  according  to  Dr.  Halley ,  performs  its  period  in 
575  }ears;  and  was  in  its  perihelion  on  the  7th  of  ‘December 
1680,  at  2311  9'  equat.  time  at  London ,  the  perihelian  didance 
p  is  o,  000089301,  in  parts  of  the  mean  didance  t ;  Wherefore, 
iuppofing  the  number  n  to  be  yW.  the  conftant  numbers  for  the 
orbit  will  be-T=  o,  2000161*  P  --  o?  000017862,  and  the 

limiting 
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limiting  angle ^  ^  will  be  about  §  of  a  fecond, 

3  * 

Suppofe  the  mean  anomalytobe  3'  51",  4478,  or  o°, 05873541 
(as  it  was  at  the  time  of  the  iirft  obfervation  of  it  in  Saxony^ 
Nov.  3.  at  i6h  47' equat.  time  at  London')  here  fince  the  mean 
anomaly  is  many  times  greater  than  §  of  a  fecond,  the  rule  in 
the  fecond  cafe  of  the  firft  corollary  may  be  ufed  5  that  is,  by 

taking  the  line  of  A  =  N  — _ 

N 

*  $  _  *p  p 

But  the  number  N  or  --  M  is  ==  o,  05794134,  and  — 


will  be  equal  o,  0030827  3  wherefore  (  N  — — o,  05763507 

will  be  the  fine,  whole  arch  30,  30397  is  the  angle  A  5  and 
the  multiple  angle  n  x  A  =  io°  2 6*  53",  05  will  be  the  angle 
to  be  firft  aflumed  for  th  eanomalia  eccentri  5  the  error  of  which 
will  be  found  to  be  lefs  than  a  fecond. 

The  true  anomaly,  computed  from  this  angle,  accordingto 
the  rule  in  the  example  for  Mercury ,  will  appear  to  be  1 7 1°  58  , 
£4"  from  the  perihelion. 

By  thefe  examples  it  appears,  that  the  fbludon  is  univerfal 
in  all  relpecfts :  For,  the  two  firft,  compared  with  the  two  laft, 
ierve  to  (hew  that  it  is  not  confined  to  any  particular  parts  of 
the  orbit,  but  extends  to  all  degrees  of  mean  anomaly  :  And  by 
£omparing  the  fecond  with  the  I  a  ft,  it  fuftjciently  appears  to  be 
univerfal  with  refpeX  to  the  feveral  degrees  of  eccentricity  3  fince 
in  one,  the  equation  of  the  centre  for  the  r.eduXion  of  the  mean 


0  the  true  motion  is  not  io  much  as  the  J—  part  ol‘ 

170 

vhole  5  whereas  in  the  other  it  amounts  to  almoft  3000  tunes 

is  much  as  the  mean  motion  itfelf. 

Upon  reviewing  the  reflexions  on  the  quadrature  o.  the 
:ircle,  Mr.  Machin  thinks  it  neceCary,  in  order  to  prevent  any 
miftake,  that  may  arife  from  the  different  opinions,  that  obtain 
ibout  the  nature  of  mathematical  quantity,  to  explain  h  1  m  e  >.  $ 
ittle  upon  that  head  3  as  alfo  to  add  a  few  words  to  fhew,  how 
he  method  of  quadrature  by  limiting  polygons  takes  pbee  m 

uher  figures  as  well  as  the  circle.  .  .  ,  , 

Mr.  Machin  takes  then  a  mathematical  quantity,  andjuac 
'or  which  any  fvmbol  is  put,  to  be  nothing  other  than  DU-^e  # 
*ith  regard  to  fome  meafure,  which  isconhdered  as  one?  For, 
;ve  cannot  know  precifely  2nd  determinate ly,  tnat 

¥ol.  X.  to  d  d 


MEMOIRS  of  the 


cally,  how  much  any  thing  is,  but  by  means  of  number.  The 
notion  of  continued  quantity,  without  regard  to  any  meafure,  is 
indiftin&  and  confuted  ;  and'tho*  fome  fpeciesof  fuch  quantity, 
confidered  phyftcally,  may  be  defcribed  by  motion,  as  lines  by 
points,  and  furfaces  by  lines,  and  fo  on  ;  yet  the  magnitudes  or 
mathematical  quantities  are  not  made  by  that  motion,  but  by 
numbering  according  to  a  mealure. 

Accordingly,  all  the  feveral  notations,  that  are  found  neceflary 
to  exprefs  the  formations  of  q  uantities,  do  refer  to  fome  office  or 
property  of  number  or  mealure;  but  none  can  be  interpreted  to 
iignify  continued,  quantity  as  fuch. 

Thus  feme  notations  are  found  requifite  to  exprefs  number  in 
its  ordinal  capacity,  or  the  numerus.  numeransy  as  when  one 
follows  or  preceeds  another,  in  the  firft,  lecond,  or  third,  place 


from  that,  upon  which  it  depends  ;a$  fhe  quantities  xyx,  xyxt  x9 
referring  to  the  principal  one  x. 

So,  in  many  cafes,  a  notation  is  found  npceffary  to  be  given  to 
a  meafure  as  a  meafure  ;  as  for  inftance,  Sir  Ifaac  Newton's 
fymboj  for  a  fluxion  *  :  For,  this  hands  for  a  meafure  of  fome 
Find,  and  accordingly  he  ulually  puts  an  unit  for  if,  if  it  be  the 
principal  one  upon  which  the  reft  depend. 

So  lome  notations  are  exprefsly  to  Ihew  a  number  in  the 
form  of  its  compofttiop,  as  the  index  to  the  geometrical  power 
acn,  denoting  the  number  of  equal  factors,  which  go  to  the  corn- 
pofttion  of  it,  or  what  is  analogous  to  fuch. 

But  that  there  is  no  fymbol  or  notation  but  what  refers  to  dis¬ 
crete  quantity,  is  manifeft  from  the  operations,  which  are  all 
arithmetical. 

And  hence  it  is,  there  are  fo  many  fpecies  of  mathematical 
quantity,  as  there  are  forms  of  compoftre  numbers,  or  ways  in 
trie  compofttion  of  them  ;  among  which  there  are  two  more 
eminent  for  their  fimplicity  and  univerlality  than  the  reft:  One 
is  the  geometrical  power,  formed  from  a  conftant  root ;  and  the 
other,  tho’  well  known,  yet  wanting  a  name,  as  well  as  a  nota¬ 
tion,  may  be  call’d  the  arithmetical  power,  or  the  power  of  a 
root  uniformly  increating  or  diminifhing,  and  is  that  whofe  no¬ 
tation  is  ddign’d  above,  after  Scholium  Lemma  z  :  The  one  is 
only  for  the  form  of  the  quantity  itlelf,  the  other  is  for  the  con¬ 
futation  of  it  from  its  elements. 

Now  from  the  properties  of  either  of  thefe  it  would  be  eafy 
to  ihew,  how  the  quadratures  of  fimple  figures  are  deducible 
from  the  area’s  of  their  limiting  polygons.  Mr.  Mackin  juft: 
points  out  the  method  from  the  arithmetical  power,  as  being 
the  fnorteft  and  leadidt  at  hand*  Let 
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.Let  3, 2,  s,  chr.  or2j,^,s,£5J^.  be  quantities  in  arithmetical  pro- 
greflion,  diminifhing  or  increasing  by  the  common  difference  z  .* 

and  let  (as  has  been  before  explain’d)  ^  (m  fignify  the  arithme- 

2> 

tical  power  o £ z,  denominated  by  the  potential  index  namely 


/  •  •//  _ _ _ 

s  *  £  X  z,  &C.  whofe  firffc  root  is  2  and  laft  z  —  m  ~  1X3, 
which  being  fuppoled,  the  element  of  the  arithmetical  power 


.  4  O—  1  .  •  .  ■ 

will  be  m  z  x  z,  that  is.  the  product  made  from  the  multipli¬ 
cation  of  the  two  indices,  and  the  next  inferior  power  of 
the  next  root  in  order:  For,  the  fir  it  arithmetical  power 


1 ,  —  I  1  *  O  *  O  —  1 

*Xm  ”  w  is  =  ^  _ _ 

z  is  ~  z  *  z  ,  and  the  next  #  &  x  z  —  mz  $ 

wherefore  the  difference  will  be  as  is  explain’d. 

AncFconfequently,  fince  the  fum  of  thele  elements  or  diffe¬ 
rences,  taken  in  order  from  the  firft  to  the  laft,  do  make  up  the 
quantity,  according  to  its  termini  7  hence,  if  z  be  the  abfcils 


of  a  curvilinear  figure,  whofe  ordinate  y  is  equal  to  m  z  , 
a  demonftration  might  eafily  be  made,  that  the  form  of  the 
quantity  for  the  area  will  be  zm ;  that  is,  the  fame  multiple  of 
the  next  fuperior  power  of  zt  divided  by  the  index  of  that 
power. 

For,  fince  the  arithmetical  powers  do  both  unite  and  become 
the  fame  with  the  geometrical  power,  when  the  differential  in¬ 
dex  z  is  fuppofed  to  be  nothing  $  the  magnitude  of  the  geome¬ 
trical  figure  will  be  implied  from  the  magnitudes  of  the  two 
polygons,  made  up  of  reffangles,  one  from  the  increafing,  the 
other  from  the  diminifhing  arithmetical  power  5  tho’  it  be  true, 
that  the  elements  of  the  polygons  cannot  be  fumrr.’d  up,  when 

zt  the  mealure  of  the  abfcils  z,  is  fuppofed  to  be  nothing. 


In  like  manner,  in  any  other  cafe  where  z  and  z  are  two  ab- 

fciftes  whofe  difference  as  a  mcafure  is  zy  and  y\  y  the  two  or¬ 
dinates  $  the  magnitude  of  the  figure  will  be  implied  by  the 
magnitudes  of  the  two  polygons,  which  are  made  from  the  fum 

•  •  / 

of  the  infcribing  and  circumfcribing  elements  'zy  and  zy  $ 

D  d  d  1  tho 
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^ho’  the.  figure  itfelf  is  not  to  be  refoived  into  any  fuch  primo- 
genial  re&angular  elements. 

And  thus,  Mr.  Machin  thinks,  thht  the  fymbol  2;,  confider’d 

-v »  • 

as  a  component  part  of  the  re&angle  2  y,  may  bear  a  plain  in¬ 
terpretation  5  viz.  that  it  is  the  meafure,  according  to  which 
the  quantity  z  is  meafur’d  5  nor  can  he  fee  that  any  other  inter¬ 
pretation  need  be  put  upon  a  fymbol,  which,  like  a  meafure,  is 
ufed  only  to  make  other  things  known,  but  is  of  itfelf  nothing 
but  a  mark. 

And  what  is  faid  of  the  elements  of  the  firft  refolution,  is 
eafily  applicable  to  thofb  of  a  fecond  or  third,  and  fo  on  :  The 
la  ft  may  always  be  confider’d  as  the  meafure  of  the  former,  and 
Ss  indivifible  •  tho’  in  refpefi  of  the  following,  it  be  taken  as 
the  part,  according  to  which  the  meafure  was  made,  and  there¬ 
fore  be  divifible. 


^4  'Defcription  of  a  new  ^^g^gdjWater-bellows 
a  Triewald.  Phih'Tranf:  N°  448.  p 

7  f 


ZJyl 


My 


M 


THE  water-bellows  M.  Triewald  here  propofes  are,  as  to 
their  eifefi,  noways  inferior  to  the  wooden  bellows,  made 
safe  of  in  Sweden  at  all  their  iron  forges,  and  furnaces,  &c.  but 
far  more  advantageous  in  all  other  fmelting  works,  that  require 
large  bellows. 

Whoever  has  feen  the  invention, £3efcribed  in  the  cPhilefophi~ 
€czl  cTranfaEHons ,  and  made  ufe  of  at  Tivoli  in  Italy \  and  fe¬ 
deral  other  places,  and  call'd  fcffi  d'ac  qua  $  ancj  attentively  con¬ 
siders  the  following  defcription,  will  be  convinced,  that  this 
new  invention  of  warer-bellows  js  built  on  the  very  fame  fbun~ 
datioii,  to  which  Jgathern  and  wooden  bellows  owe  their  ufe 
and  original,  aiiiSi  feveral  cafes  provlfof  more  fignal  fervice. 

The  xwater- bellows  A  and  A  (  as  reprefented  in  the  Figs 
Plate  XII.)  are’  made  of  wood,  not  unlike  the  fhape  of  diving 
bells,  in  the  form  of  a  truncated  cone,  and  confequently  wider 
below  than  at  top,  where  they  are  furnifh’d  with  dole  heads  B 
and  B,  but  at  the  lower  ends  E  and  E  quite  open.  At  the 
Iliads  B  and  B  are  two  valves  V  and  V,  which  open  internally, 
and  #re  made  like  the  claps  of  other  bellows,  with  their  hinges, 
^nd  the  valves  themfelves  cover’d  with  hatters  felt,  and  fhut  by 
$n  eafy  ftefcl  fpring,  till  the  air  from  above  opens  the  fame,  which 
happens  only  when  thefe  bellows  receive  their  motion  upwards  5 
fl^t.  by  riktyna  of  the  preffure  of  the  air  within,  when 

they 


I  X. 


Plate.xk 


A. 


SSS5W 

M 


I 


\ 

I 


V  . 


K 


/ 


* 


.  -i  :  -:c  .  ■  ■ .. 

...  '•  •-^-<.  ,.  .  •••  S'  llv'  -  .?■*  ••■ 

l'~.« r '•'■*•■>.*■'•'•• .  > 

;  -•  jESSm*  -  -.r  ■  ■ 


/ 

9 

-J&:  ■  .-•••'’u  -  '••■<-. *,-.•/  . •  ,•  •  •  - "■  • 


& W:- *T v' ✓>' '• - -  '  '  •  ’ 

LI^X  f  -a  -V  a#-  <  ’  '  'A  *  ’  v«  *  '.^  •'  ' 


\ 


?V£  ■ 


.  * 


--V.-  ..;  •vr;1., 

i  ' , 


'  u 


:■  ;• 


fl; 


A  l 


A 


%r- 


•  ~  ,  'L 

-i  ■  *  .  ,T  .  '  ' 


•  -;v  ■  v  • . 


397 


Royal  Society. 

they  fink  down  into  the  water.  Ob  the  very  fame  heads  are  two 
pliable  leathern  tubes  R  and  R,fixt  one  at  the  top  ofeach  water- 
bellows,  which  tubes  are  made  and  prepared  in  the  fame  manner 
as  thole  uled  in  water-engines  for  extinguifhing  fire  :  Thefe 
leathern  tubes  or  pipes  reach  from  the  bellows  to  wooden  tubes 
*1 ,  T,  which  carry  the  wind  into  the  iron  furnace  M,  or  any 
other  place,  according  to  pleafure.  3 

Thefe  bellows  are  likewife  provided  with  iron  chains  K 
which  are  faftened  to  two  fweeps,  S,  S,  by  which  means  they 
hang  perpendicular  from  the  beam  of  the  balance,  and  at  the 
fame  di fiance  from  theatre  of  its  motion  C. 

On  the  balance  atftwo  (loping  gutters,  F,  F,  into  which  the 
water  alternately  runs  from  the  gutter  G,  and  fo  gives  motion  ^^7^/ 


to  the  whole  work  5  So  that  thefe  k&TKetttitmed.  gutter  do  the  h  *wL 
fame  fervice  as  an  over- /hot,  or  any  other  water-wheel,  and 


co/l  a  great  deal  lefs,  but  give  as  even  and  regular  a  motion,  as 
any  pendulum  for  meafuring  of  time  i  For,  as  foon  as  fo  much 


water  runs  into  either  of  the  afore-mentioned  inclined  planes  of 
the  g'QrtcHs  lb  that  the  momentum  of  the  water  exceeds  the 
fri&ion  near  the  centre  of  motion  C,  the?"gtttte*  immediately 
moves  down,  with  a  velocity  increafing,  till  the  balance  meets  * 


/ 


with  the  refinance  of  the  wooden  fprings  H  and  H,  and  at  the 
lame  time  raifes  the  oppofite^waterTsilows,  or  that  cj\ 

which  is  fixt  underthe.  oppofireg^S?^  In  the  lame  mo  men? 

begins  its  motion,  being  come  down  on 


again,  as  the  faid 


thefpring,  delivers  all  the  water  it  has  receiv’d;  and  the  very 
lame  time  the  water  begins  to  run  into  the  oppofite 
which  receives  its  load  ot  water  almofl  as  loon  as  the  former  is 
emptied  :[Sd  that  one  of  the  gutters  does  its  effefl,  as  foon  as 
the  other  has  done  its  effect  ;  and  this  alternately  one  after 


another^  aw/_ 


tv 


Thefe  (loping  gut  teflon  the  balance  do,  therefore,  all  the 
fervice  and  efFeifl,  which  a  water-wheel  does  in  working  the 
ordinary  bellows,  and  that  by  means  of  the  power  which  the 
water  applies  to  the  wheel  for  giving  the  common  bellows  their 
motion  ;  after  the  fame  manner  does  the  water  here/ enable -the  .  ^ 
i?loprrTg''gtrH#tS- to  do  the  fame  work. 

as  to  the  manner  and  the  means  whereby  thefe  water-1 
bellows  are  fit  to  blow  the  fire,  and  perform  the  fame  as,  leathern 
and  wooden  ones,  there  is  no  other  reafon  but  the  very  felf* 
fame  wherein  the  effect  of  the  ordinary  bellows  confifls  :  For, 
an  ordinary  pair  of  bellows  blow  for  no  other  reafon.  but  that 
'  the 


* 
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the  air  which  enters  the  bellows,  and  which  they  contain  whdi 
rais’d,  is  again  comprefs’d  or  forced  .into  .a  narrower  fpace, 
when ’the  bellows  dole.:  Now  fince.  the  air,  like  all  other  fluids, 
rtioves  to  that  place  .where  :  it  meets  with  the  leaft  reliftence,  it 
fliuft  consequently  go  thro  the  opening  left  for  if,  with  a  velo¬ 
city  proportioned,  to.. the  force,  by  which  the  air  is  comprefs’d, 
and  mult  neceflarily  blow  Itronger  or  weaker,  in  proportion  to 
the  velocity  by  which  the  top  and  bottom  of  the  bellows  meet; 
the  blaft  will  alfo  laft  in  proportion  to  the  quantity  of  ,  air,  that 
was  drawn  into  the  bellows  thro’  the  valve  or  wind  clap. 

This  happens  in  the  fame  manner  in  water  bello  ws :  For,  the 
air  which  they  contain  cannot  force  itfelf.  down  through  the 
water  more  than  thro’  a  well  lecured  deal  board  with  pfch  ; 
when  the  bellowsate  lower’d  down  into,  the  wate^the  air  which 
they  contain  mull  necefCarily  be  comjnrefs’d  by  the  water:  which 
riles  alternately  into  theEeflow^  A  and  A-4^Sr)  that'4hj^F*  muft 
TCLcdu  and  go  thro’  the  leathern  tubes  R,  R,  where  the.  air  meets 

with  the  Iqaft  refiftancew^JpM!^^  *"• 

From  which,  it  undoubtedly  follo^/^hat  the  larger,  that 
is  to  lay,  the  more  air  thefe  w  n  tet-  b*?  11  o  woare  made  to  coiua^^ 
and  the  greater  the  .velocity  is  by  which. they  are  made  to  as¬ 
cend  into  the  water,  fo  much  the  greater  is  their  effect  jgnd  that 
the  efl^§,  which  they  are  able  to  perform?mult  be  equal  to  that 
oOeatlieriv^r  wooden  bellows  of  the  fame  capacity,  in  contain¬ 
ing  an  equal  quantity  of  air.  J  .  •  JT'  * 

As  to  the  advantages  which  this  new  invention/has  in  regard 
to  thele  hitherto  made  ule  it  is  -a  th-mt^known,  that  the 
power  which  Works  the  common  bellows,  made  ule  of  at  iron 
furnaces,  mult  be  fufficient  not  only  to  comprefs  the  bellows,  but 
at  the  fame  time  to  force  down  the  leaver  with  its  weight  or 
counterpoile 5  which  lejiver  lerves  again  to  raife  the  bellows, 
when  the  cog  or  button  on  the  axle-tree  of  the  water  wheel  Hides 
off  from  the"  bellows-tree  jjfo  that  the  power  mult  be  lufficient 
at  once  to  produce  two  different  effects  ;  whereas  thele  new  water- 
bellows  require  fcarce  any  greater  power  than  what  is  neceflary 
to  overcome  the  fri&ion  near  the  centre  of  motion,  or  the  axis 
C*  For,  in  this  invention  of  M.  Triew. aid's  an  advantage  is 
obtain’d,  which  very  rarely  happens  in  mechanics,  at  the 

weight  to  be  mov’d  is,  as  here,  on  the  balance  in  tequilibrio  5 
f]nce  the  bellows  A  and  A  cannot  be  otherwile  conceiv’d  than  as 
two  equal,  tho’  heavy,  weights  in  a  pair  of  Icales,  which  balance 
each  other,  tho’  their  weight  be  ever  lo  great :  So  that  if  each 
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of  thefe  bellows  fhould  weigh  a  ton,  they  mud  dill  equiponde^ 
rate;  whi-ch  is  fo  much  the  eafier  attain’d  to,  fince  it  requires 
very  little  art  to  make  them  both  of  a  weight,  and  order  them  a t 
^  equal  didances  from  the  centr qj)f  motion. 

J5  ^s>  confeq^urnrfyp* known  liow  fmall  a  power  is  required 
*°  *et  ^ales  of  a  balance  with  equal  weights  in  motion  - 
£gptwithdandmg  the  weight  may  be  as  great  as  poffible"^  All 
whtch  may  with  good  reafon  be  applied  to  thefe  watw-bel- 

lows‘  , .  •  vy&J. 

And  thoJ  it  cannot  be  denied,  butthat  the  ^bellows  which 

fipks  down  into  the  water-hole  asdiimp.  N,  becomes  lo  much 
lighter,  as  it  lol'es  of  its  weight  in  water,  by  which  means 
the  to  be  rais’d  becomes  fo  much  heavier,  as 

the  former  iofes  of  its  weight  by  being  let  down  intodie 
water  ;  yet  this  is  compenfated,  if  we  confiderthat  the  water 
which  falls  down  along  the  Hoping  gfetter,  acquires  a  power 
of  a  falling  body  ;  whjyjwMwer  increafirig  in  the  fame 
proportion  as  the  Jacliosvs'  to^be  rais’d  grows  heavier,  this 
power  fuits  admirably  well  the  weight  to  be  rais’d  :  Por,  the 
hq|)flwrthat  finks  down  into  th^Mua.pL^I,'  does  not  at  once 
lorn  its  weight  in 'the  water,"  but  gradually  as  it  comes 
deepe^jgm  the  fame  :  And  in  the  fame  manner  the  afeending 
diellowlrfioes  not  grow  at  once:  heavier  than  the  other,  but 
gradually,  growing  heavied  jud  when  the  lowermod  edge 
gets  even  with  the  furface  of  the  water  ;  and  that  happens 
at  the  lame  inftajit  of  time  when  the  power  of  the  water  in 
the  (loping  |i2S3r  is  at  the  highed  pitch,  or  has  receiv’d  its 
greated  moment  urn. 

This  (hews  very  plainly,  that  the  power  requir’d  to  work 
thefe  water-beliows  is  far  lefs  ;  and  confequently,  iefs  water 
will  be  confumed  in  working  thele  bellows  than  thofe  com¬ 
monly  ufed  :  And  again,  that  an  iron  furnace,  which  for  want 
of  water  to  work  the  common  beilows,  cannot  be  kept  at 
work  longer  than  fix  weeks,  tho’  it  be  provided  with  all  ne- 
ceffiries,  may  by  means  of  fuch  water-bellows  as  here  de- 
fcribed,  be  kept  at  work  at  lead  as  Jong  again. 

It  is  furthermore  a  thing  known  to  miners,  of  what  prodi¬ 
gious  lofs  and  inconveniency  it  is,  when  the  hearth  or 
mouth  of  an  iron  furnace  is  placed  low,  in  a  wet  and  damp 
pl^ce,  which  they  are  oftentimes  obliged  to  do,  in  regard  to 
the  axle-tree  of  the  water  wheel,  which  works  the  bellows  ; 
for  which  reafon  fuch  furnaces  as  dand  in  the  like  moid 
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places  give  daily  conliderably  lefs  iron  than  others  which  are 
better  fituated. 

There  is  likewife  no  (mail  difficulty  to  find  a  fit  fituation 
for  fuch  iron  furnaces  where  iron  guns  are  call,  and  re¬ 
quire  deep  pits  under  the  mouth  of  the  furnace  :  But  by 
means  of  this  new  invention  of  bellows,  one  may  be  at  li¬ 
berty  to  place  the  mouth  of  the  furnace  as  high  as  one 
pleales,  feeing  it  is  very  eafy  to  guide  the  blaft  by  means  of 
wooden  or  leaden  tubes,  as  far  as  neceflary,  and  in  a  proper 
dire&ion  into  the  furnace  $  which  advantage  cannot  fo  ealily 
be  obtain’d  bv  thofe  bellows  in  common  ufe, 

1  1  l . _  . 


^whgf^-thigii , 


. ,  .  arroirnteB  ks  no  fmall  advantage 

whieh  thefe  bellows  *affiDt*d^jjxixem^of  (o  very  eafy  a  ftruc- 
sure,  that  any  carpenter  at  firft  fight  is  able  not  only  to  can— 
thet^iole  engine,  but  eaftly  repair  ever^part  of  the 
fame  ;  rt^quirmgv  lead:  repays  of  any 

that  can  be  ufed  :  A»d.  if  the^bellows  fhould  be'^aft  iron, 
(they  would  laft  for  leveral  ages  $  and  when  caft  ftrong,  they 
would  not  require  any  weight  to  fink  readily  in  the  water. 
One  might  caufe  them  to  be  cover’d  with  lead,  or  make  them 
of  thin  copper  with  a  thick  leaden  hoop  at  top,  to  make 
them  fink.  As  to  their  fhape,  it  is  not  absolutely.  neceffary 


Fig.  For,  in  cafeone  would  not  befto^ iron  hoops 

they  mi|8t  be  nja^e^qu^re-in  a  triangle,  or  any 
pther  lhape,  provided  they  be  AS-5wid4|r^ga>ia  at  bottom  as  at 
top  :  if  they  be  made  of  wood,  it  will  be  neceffary  to 

provide  an  edge  round  the  tops,  for  containing  as  much 
ftones  or  leaden  weights,  as  will  be  found  neceflary  to  make 
them  fink  readily,  when  they  are  lower’d  down  into  the 
water. 

Laftly,  if  we  -w+U  confider  the  charge  of  thofe  oellows 
made  ufe  of  at  iron  furnaces, /as  to  the  bellows  -themfelves^?' 
the  water-whgel  and  its  axle-tree,  &c.  and  compare  the 
fame  with  theeSft-of  thefe,  we  fliall  earffi-y  find  a  vaft  diffe¬ 
rence, fnot  to  mention  the  vaft  charges  of  keeping  the  com¬ 
mon  bellows  in  repair^  . 

it*  4  In  fine,  the  blaft  oF  thefe  bellows  is 
4  jaia^^e-r^  the  common  ones,  by 

/htvX*  letting  more  or  lefs  water  into  the  floping  gutters,  and  by 
?  taking  out  and  luting  in  plugs  for  that  purpofe^placed  in 
^  holes  near  the  top  of  the  water  bellow^} 


K. 
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Mn  AbflraB  of  Meteorological  Obfervations  for  fix  Tears ,  made 
at  Padua  $  by  S.  Poleni.  Phil.  Tranf.  N°.  448.  p.  239. 
Tr  an  flat  ed  from  the  Latin. 

TH  E  following  is  an  abftraft  of  fix  years  rheteorological 
observations,  which  were  made  according  to  the  rules  of 
Dr.  Turin's  invitation  5  and  confequently  correfponding  with 
thofe  publifhed  in  (Phil.  Trarf.  N°  42 1.  The  inftruments 
S.Foleni  made  ufe  of  were  the  fame,  and  pofited  in  the  fame 
places,  and  applied  in  the  fame  manner,  as  mentioned  in  tha« 
tranfa^fion.  The  obfervations  are,  as  follows  1 


Table  A. 


* 


1731 
In.  Dec. 

1732 
In.  Dec. 

1733 

In.  Dec. 

1734 

In.  Dec; 

1735 

In.  Dec. 

1726 

In.  Dee. 

January 

2  546 

2  129 

1  855 

I  034 

4  052 

6  541 

February 

3  °93 

1  959 

0  405 

i  735 

2  42O 

2  984 

March 

0  976 

2  765 

5  642 

1  558 

5  102 

2  721 

April 

3  434 

5  432 

3  816 

1  706 

I  452 

I  227 

May 

0  602 

1  864 

5  33° 

4  372 

2681 

4  444 

June 

4  25  3 

2  872 

2  712 

4  555 

3  86; 

2  777 

7uh 

3  4°2 

1 785 

3  s74 

7  OI5 

4  992 

3  o64 

Auguft 

7  372 

3  112 

3  679 

3  082 

0  720 

1  844 

September 

2  216 

0  089 

0  589 
2  788 

2  899 

r  287 

2  479 

Ottober 

4  354 

9  !^4 

4  39i 

1  878 

O  529 

November 

1  653 

0  957 

0  382 

1  30  7 

0  542 

r  .  . 

i  454 

December 

I  0  3°b 

3  528I  1  065 

4  9°9 

p  034 

0  572 

Sum  of  the 
whole  year. 

34  2°7 

35  456 

3*  *37 

I  w 

CO 

CTs 

29  685 

|3°  633 
i  . 

And  firff,  the  quantities  of  rain  and  mow  water,  collected 
for  thefe  fix  years,  are  exhibited  in  Table  A  :  And  if  all  tae 
months  of  January ,  February,  &c.  of  the  laid  years,  be  added 
together,  it  will  be  found  that  the  lcaft  quantity  of  water, 
namely  6  inches  295  dec.  fell  in  the  months  of  November  j 
on  the  contrary,  that  the  greateft  quantity,  viz.  23  inches  932 
dec.  fell  in  the  months  of  July.  Whereas  m  f1*  fre' 
eeeding  years,  ihe  leaft  quantity  fell  »  wnth.  of  Febru¬ 
ary  ;  .and  the  greateft  in  the  months  of  Odoler ,  and  the  dif¬ 
ference  between  the  greateft  and  lead  quantity  was  2.  in.  i.s 

79 6  dec.  but  in  this  17  inches  637  dec. 

[t  likewife  appears  from  the  table,  that  the  year  175  5  tvas 
Jrier  than  any  of  the  reft,  the  film  for  that  whole  year  ueug 
VOL.  X.  N°n.  E  e  e  ** 
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19  in c.  685  dec.  and  the  year  1734  wetter,  its  fum  being  38 
inches  563  dec.  In  the  fix  preceeding  years  the  difference 
between  the  drieft  and  wetteft  years  was  27  inches  505  dec* 
in  the  fix  years  of  this  table  8  inches  878  dec. 

Table  B. 


1 

Winter. 
In.  Dec. 

Spring. 
In.  Dec . 

Summer. 
In.  Dec. 

Autumn 
In.  Dec. 

J1731 

s 

759 

6 

647 

13 

598 

8 

17 

SI732 

4 

522 

10 

3°° 

7 

226 

10 

186 

1733 

6 

l21 

*5 

758 

8 

762 

3 

759 

1734 

4 

74 

8 

14 

14 

34 

10 

125 

1 735 

10 

450 

10 

848 

7 

805 

2 

337 

1736 

1 1 

94? 

8 

54 

6 

361 

4 

588 

Sum. 

43 

7l 

59 

621 

57 

796 

40 

12 

In  this  table  B  it  eafily  appears,  that  the  quantity  of  wa¬ 
ter  gather’d  in  fummer  and  autumn  for  three  years  was 
greater  than  that  gather’d  in  winter  and  fpring  5  but  that  for 
three  years  it  was  lefs :  Whereas  in  the  fix  preceeding  years 
the  quantity  in  fummer  and  autumn  was  always  greater  5  and 
in  thefe  fix  years  the  feafons  were  to  be  ranged  according  to 
the  increafe  of  the  fums  of  water  gather’d  in  the  following 
order,  winter,  fpring,  fummer,  autumn  :  In  the  fix  years  of 
Table  B  they  fhould  be  ranged  thus,  autumn,  winter,  fum¬ 
mer,  fpring. 

In  thele  laft  fix  years,  the  fum  of  the  quantity  of  water 
collcfled  in  fummer  and  fpring  exceeds  that  colle&ed  in 
winter  and  autumn.  And  in  both  the  fix  years,  fummer  is 
refer’d  to  the  two  feafons  of  the  greateft,  and  winter  to  the 
two  feafons  of  the  leaft  quantity. 
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Table  C. 


The  decreafe  of  the  barome¬ 
ter  from  the  noon  of  the 
preceeding  day  to  that  on 
which  it  rain’d 


The  increafe  of  the  barome¬ 
ter  from  the  noon  of  the 
preceeding  day  to  that  in 
which  it  rain’d. 


Number  of  daysjThe  wind  what 

Number  of  days 

The  wind  what 

in  winch  it 
rained. 

at  the  noon  of 
the  days  it 
rain’d. 

in  which  it 
rain’d 

at  noon  of  the 
days  it  rain’d. 

140 

N 

j  80 

r  n 

47 

N  E 

2>9 

N  E 

15 

E 

7 

E 

18 

S  J£ 

4 

S  E 

27 

s 

S 

*8 

s  w 

s  w 

* 

D  > 

w 

24 

w 

61 

N  w 

3* 

N  W 

Sum  380 

Sum  20 6 

j  — . — 

As  in  the  correfponding  table  for  the  former  fix  years $ 
fo  in  this,  there  was  no  greater  difference  between  the  num¬ 
bers  of  increafe  and  decreafe  of  the  height  of  the  barometer 
in  rainy  days,  than  what  is  between  the  numbers  570  and 
;  which  is  almofl  the  fame  with  that  for  the  former  fix 
years,  namely,  §78  and  2 ir. 

It  is  likewife  worth  remarking,  that  in  all  the  former  fix 
years,  there  were  589  rainy  days;  and  in  the  latter  575,  there 
being  only  the  fmall  difference  of  13  days  between  both  the 
fix  years ;  and  likewife  in  both  the  fix  years  there  was  a 
greater  quantity  of  rain  with  a  northerly  than  with  any  other 
wind;  and  the  leaf!  quantity  with  a  S  E  and  E.  Moreover, 
the  fame  things  are  to  be  underflood  in  the  above  T  able  C, 
as  in  that  in  ‘Phil.  Pranf.  N°  42 


Ecu 


Table 
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Table  D 


The  decreafe  of  the  baro¬ 
meter  from  the  noon  of  the 
preceding  day  to  that  of  the 
day  it  fnow’d. 

The  increafe  of  the  baro¬ 
meter  from  the  noon  of  the 
preceding  day  to  that  of  the 
day  it  fnow’d. 

3N umber  of 

The  wind  what 

Number  of 

The  wind  what 

days  it 

at  the  noon  of  the 

days  it 

at  the  noon  of  the 

fnow’d. 

days  it  fhow’d. 

fnow’d. 

days  it  fnow’d. 

3 

N 

5 

N  --  ‘  - 

J 

t 

NE 

2 

NE 

i 

W 

1 

s  w 

1 

NW 

1 

w 

Sum  6 

Sum  9 

In  the  former  fix  years  it  fnow’d  in  the  decreafe  of  the  baro 
meter  for  more  days  than  in  the  increafe  :  But  the  contrary  maj 
be  feen  in  the  above  table  I).  In  the  former  fix  years  there 
were  18  fnowy  days*  and  in  the  latter  fix,  15. 


Table  E 


The  fum  of 
the  heights  of 
the  barometer. 

Inches  Dec. 

*731 

10850 

65 

S732 

10870 

19 

1733 

10867 

18 

1734 

10850 

24 

1 73  5 

1 080 1 

21 

1736 

10870 

7 

The  fum  of  The  mean 
the  heights  of  height  ©f  the 
barometer  for 


the  thermo¬ 
meter. 

Inches  Dec. 
18286  25 

18361  30 

18301  95 

18305  78 

18274  87 
18338  42 


each  day. 
Inches  Dec. 

29  72 
20  70 

29  77 
29  73 
29  76 

29  70  1 


The  mean 
height  of  the 
thermometer 
for  each  day. 

Inches  Dec. 
50  9 

50  17 

50  14 

50  15 

50  6 

50  10 


In  the  table  E  may  be  feen  the  fums  of  the  heights  of  th 
barometer  and  thermometer  for  each  year  5  as  alfo  the  mea 
heights  correfponding  to  each  day. 

For  the  whole  laft  fix  years,  the  mean  height  of  the  bare 
meter,  referable  to  each  day  of  the  faid  fix  years,  is  29  inch 
73  dec.  differing  only,  03  parts  from  that  of  the  former  fii, 
years,  which  was  29  inches  70  dec. 

-  And  likewife  the  mean  height  of  the  thermometer  for  eac 
day  of  thefe  lafl  fix  years  is  found  to  be  50  inches  12  dec.  diis 
fering  only  ,04  parts  from  that  of  the  former  fix  years,  whic 
was  50  inches  16  dec. 

yv  j  :  i%  1  -j  *•  i  -  | 
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In  general*  the  mean  heights  both  of  the  barometer  and 
thermometer  for  each  day  in  each  year  differ  but  little  in  this 
table  $  as  they  likewife  very  much  agreed  in  the  table  of  the 
former  fix  years.  * 
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S.  Poleni  has  added  the  tables  F  and  G,  in  which  are  fhewn 
the  greateft  and  leaft  heights  both  of  the  barometer  and  ther¬ 
mometer.  By  comparing  them  with  the  correfponding  tables  of 
PbiL  ‘Iranf  N°  421  we  may  fee,  that  the  greateft  height  of 
the  baromerer,  namely  30  inc.  48  dec.  exceeds  that  in  the  for¬ 
mer  fix  years,  which  was  30  inc.  40  dec.  But  the  falling  of 
the  mercury  to  28  inc.  70  dec.  is  lefs  than  thar  in  the  former 
fix  years,  which  was  obferv’d  to  be  28  inc.  5 6  dec. 

In  thele  latter  tables  the  greateft  height  of  the  thermometer  is 
5*  inc.  52  dec.  and  in  the  former  52  inc.  54  dec.  the  difference 
being  ,02  only :  But  the  leaft  height  in  thele  tables  is  47  inc. 
44  dec.  in  thole  47  inc.  58  dec.  The  mercury,  therefore,  foil  in 
the  latter  fix  years  lower  by  14  dec.  than  it  had  ever  done  in 
the  former  fix  years. 


Table  H. 


Years 

Inc.  of  a  Pa- 

N.  S. 

ris  foot. 

175J 

31 

*73* 

3° 

*73$ 

32 

*734 

35 

*735 

28 

17?  6 

29 

Sum  187 

Lines 


II  s 


5 

5 

7 

2 


3 

s 

A 

7 

A 

1 

f 

t 


By  dividing  into  fix  equal  parts  187  inc  9  i  lin.  (the  num¬ 
bers  got  from  the  fum  of  this  laft  table  PI)  the  mean  meafure  of 
water  for  each  year  is  31  inc.  3  i2  lin.  But  in  the  former  fix 
years  it  was  found  to  be  35  lm.  The  difference,  there¬ 
fore,  is  3  inc.  9  lin.  _  ,  _  .  .  r 

And  it  we  bring  the  Turns  of  both  the  fix  years  into  one  fum, 

and  divide  it  by  12,  we  fhall  find  33  inc.  2*  lin.  to  anfwer  to 
each  year  :  And  if  this  quantity  (as  has  been  done  m  the  for¬ 
mer  fix  years)  be  compar’d  with  the  mean  quantity  of  water 
that  falls  at  Paris,  namely  19  me.  or  18  me.  8  1m.  it  will  It  ill 
plainly  appear,  that  a  much  greater  quantity  of  water  falls  at 

And  thefe  fix  years  do  likewife  furmfh  witn  an  obfervation, 
hv  which  it  appears,  that  fometintes  in  24  hours  there  falls  a 

K £.«. <* »»■  -  **•  *-  —fes 
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Taris  in  the  fame  time.  From  the  noon  of  the  27th  of  od.  . 
1732,  O.  S.  the  wind  at  north,  till  the  noon  of  the  following 
day,  there  fell  2  inc.  and  9  lin.  of  rain  nearly.  Moreover,  the 
excels  of  this  quantity  above  that  (within  the  time  already  fpe- 
cified)  which  falls  at  "Tans  may  be  eafily  known  by  comparing 
the  Memoirs  of  the  Royal  Academy  of  Sciences ,  as  S.  Poleni 
has  hinted  ellewhere. 

The  greateft  height  of  the  barometer  on  Jan.  23,  1735,  ob- 
ferv’d  thefe  laft  fix  years,  and  reduced  to  Tar  is  mealure,  is 
28  inc.  6  \o  lin.  and  the  leaft  height  anfwering  to  the  29th  of 
fan,  1731  is  26  inc.  10  -fa  lin.  The  difference  between  the 
greateft  and  leaft  height,  is  found  to  be  1  inc.  8  lin. 

And  fince  the  difference  (as  has  been  mention’d  in  Thil . 
Tranf.  N°  42 1)  between  the  greateft  and  leaft  height  of  the 
barometer  at  Tarts  is  found  to  be  1  inc.  11J  lin.  it  exceeds 
that  found  by  S.  Toleni  at  Tadua  by  3  *§•  lin.  Wherefore,  what 
has  been  obferv’d  of  thefe  differences  in  the  faid  Tranfaffiion  is 
confirmed  by  thefe  later  obfervations. 

In  fine,  S.  Toleni  adds  fome  obfervations  on  the  declination 
of  the  magnetic  needle.  In  April ,  1733  he  found  by  repeated 
obfervations  that  the  declination  was  13  degrees  and  £  weft- 
wards.  On  the  laft  days  of  the  year  173(5  he  found  it  13  de¬ 
grees  and  45  fexagefimals.  If,  therefore,  what  has  been  al¬ 
ready  faid  of  the  declination  of  the  needle  in  Thil.  zTranf. 
N°  421,  be  compar’d  with  this,  it  will  plainly  appear,  that  the 
decimation  for  the  3  firft  of  thefe  fix  years  increas’d  more  than 
it  did  for  the  three  laft. 

The  imperfections  of  the  common  Barometers,  and  the  im¬ 
provement  made  therein  \  by  Mr.  Charles  Orme  ;  together 
with  fome  Remarks  5  by  Mr.  Henry  Beighton.  Phil.  TranC 
448.  p.  248. 

AS  there  is  nothing  more  wanting  than  a  theory  of  the 
weather  on  mechanical  principles  5  there  does  not  feem 
any  thing  in  all  philofophy  of  more  immediate  concern  than  the 
ftate  of  the  weather. 

In  order  to  which  a  complete  hiftory  of  the  weather  is  ne- 
ceffary,  to  deduce  from  thence  fuch  rules,  and  obfervations,  as 
may  in  fome  mealure  form  fuch  a  theory  :  And  it  may  be 
laid,  that  could  we  in  any  tolerable  degree  foretell  but  by  fome 
fmall  ipace  of  time,  the  change  of  the  weather,  it  would  be  of 
admirable  ufe  to  us  in  thole  affairs  on  which  the  chief  part  oi 
our  welfare  and  fubfiftence  depends. 
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It  was  from  fuch  confiderations,  that  upwards  of  2o  years 
before  Mr.  Orme  began,  and  had  continu’d  to  keep  a  diary  of 
the  weather,  ( the  fix  laft  years  of  which  he  here  fubjoins  )  and 
tho’  he  pretends  not  to  form  a  juft  theory  upon  them,  yet  he  is 
not  without  hopes  they  may  have  their  ufes,  when  they  fall 
into  abler  hands. 

From  them,  and  the  obfervations  he  made  by  a  new  improve¬ 
ment  of  the  barometer  (for  the  fame  number  of  years)  he  could 
generally  foretell  for  a  day,  or  perhaps  two,  the  change  ofwea- 
ther,  or  its  continuance, 

And  tho’  fo  many  ingenious  and  curious  perform,  fihce  the 
invention  of  I’orricelli's  barometer,  have  been  improving  and 
endeavouring  to  bring  that  machine  to  perfection  ;  yet  notwith- 
ftanding  all  their  indefatigable  care  and  pains,  the  air  that  is 
interfperfed  and  mixed  with  all  fluids  (  of  which  mercury  is 
reckon’d  one)  has  in  fome  meafure  fruftrated  their  labours,  and 
[t  has  remained  imperfeCt ;  For,  whilft  there  are  any  fmali 
quantities  or  particles  of  air  remaining  in  the  quickfilver,  it 
ft7 ill  be  conftantly  rifing  in  hot  weather,  and  falling  in  cold  5 
^hich  really  perverts  the  very  end  and  defign  of  a  barometer, 
tfhich  fhouid  fliew  the  prefture  of  the  air,  and  foretel  when 
either  fair  weather  or  rain  is  coming:  Inftead  of  which  it  is  in 
?reat  meafure  a  thermometer,  foretelling  heat  inftead  of  fair, 
md  cold  inftead  of  rain  and  ftormy  weather  :  And  thefe  irrt- 
)erfeftions  are  more  or  lefsin  all  the  various  forts  of  barometers 
litherto  invented. 

The  barometer  Mr.  Orme  is  going  to  deferibe  is  not  different 
n  form  from  fome  ufually  made,  it  being  of  the  diagonal  kind, 
rom  whence  the  more  minute  alterations  are  more  readily  dif- 
:over’d  :  Of  this  form  feveral  have  been  made  by  the  late  in¬ 
genious  Operator  Mr.  ‘Patrick^  who  has,  in  his  way,  deferved 
veil  of  the  curious  :  And  who,  tho’  he  had  done  lo  much  ro- 
vards  proving  the  weight  of  the  atmofphere,  by  which  the 
nercury  in  the  tube  was  luftain’d,  did  himlelf  not  believe 
t,  but  run  into  the  abfurdity  of  the  funicular  hypothefis. 

There  is  an  inconveniency  or  imperfection  in  moft,  if  not  all, 
hofe  diagonal  barometers  :  For  after  Ibrne  time,  the  various 
•ifing  and  falling  and  changes  of  the  weather,  of  heat  and  cold, 
he  fmali  particles  of  air  that  have  been  interfperft  in  the  mer- 
:ury,  have  got  together  in  a  larger  mafs,  as  they  will  incline  by 
ittraCtion,  which  will  feparate  the  mercury  5  and  that  quantity 
>f  air  will  be  dilated  by  heat,  and  contracted  by  cold  5  lb  as  to 
poll  the  defign  thereof. 
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Befides,  there  is  fuch  a  cohefion  of  the  mercury  to  the  tubd 
(dpecially  in  the  fmali  ones)  that  after  fome  time,  the  merctary 
that  is  not  truly  cleans’d  from  its  drols,  and  purg’d  of  all  its 
air,  will  in  remarkable  changes  of  the  weather,  neither  rife  nor 
fall  :  All  which  embarraffment  is  taken  off,  and  the  difficul¬ 
ties  furmounted  in  Mr.  Orme  s  improvements  of  the  barometer* 
by  the  following  method. 

I.  The  quickfilver  is  entirely  purified  from  its  drols  and 
earthy  particles  by  diftillation  5  and  when  the  tube  is  fill’d 
with  a  pound  and  a  half,  two  or  three  pounds  of  mercury,  and 
•all  the  air  got  out  by  the  ufual  methods  in  filling  tubes,  then 
the  remaining  air  is  difcharged  by  fuch  an  intenle  degree  of 
fire,  as  makes  the  mercury  boil  ;  by  which  ebullition  an  innu¬ 
merable  quantity  of  final]  particles  are  emitted,  and  blow  withu 
a  great  velocity  at  the  open  end  of  the  tube,  till  all  the  air  be 
quite  cleared  out  5  which  curious  as  well  as  laborious  operation  1 
is  continued  for  the  lpace  of  four  hours  :  And  when  no  more  : 
bubbles  would  rile  in  the  tube,  it  remain’d  whole,  with  its: 
mercury  of  a  very  lively  fparkling  brightnefs,  with  this  differ¬ 
ence  only,  that  the  mercury,  lb  purged  of  its  air,  did  not  fill] 
the  tube  lb  high,  as  when  firft  put  in  by  about  two  inches  •  . 
which  is  a  plain  demonfiration,  that  in  that  tube,  which  was* 
49  inches  long,  there  was  interfperft  in  the  mercury  at  firft  fil¬ 
ling  it,  fo  much  air  as  would  fill  two  inches  of  the  laid  tube, 
which  was  a  twenty  fourth  part  of  the  laid  fpace. 

The  whole  operation  Mr.  Orme  himfelf  attended  the  20thi 
of  January,  1734-5. 

And  farther,  he  can  affirm,  that  every  part  of  the  mercuryi 
boil’d  for  a  long  time,  and  the  tube  became  gradually  fo  red 
hot,  that  with  a  warm  knife  he  could  make  impreffions  in  any 
part  of  it. 

And  that  this  is  the  lured,  if  not  the  only,  method  for  getting 
out  all  the  air,  may  be  judged  by  the  boiling  of  water,  which 
in  its  ebulli  tion  emits  a  great  quantity  of  air  for  a  confidcrable 
fpace  of  time. 

As  to  the  perfeftion  of  thefe  barometers,  they  exceed  all 
others  Mr*  Orme  orer  obferv’d  in  the  following  particulars.  ■  j 

1.  They  are  lenfible  of  the  moll  minute  changes  of  the  air.  i 

2.  They  foretel  the  weather  by  a  much  longer  lpace  of  time 
than  others,  as  for  the  mod  part  20  hours,  fometimes  3c 
or  48  hours  :  Nay,  before  great  forms,  and  luch  rains  a 
cauk  great  floods,  for  a  much  longer  time  before  they  happen 

3.  Tho5  they  are  fo  lenfible  of  fuch  minute  changes  of  th< 
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air,  yet  the  moft  intenfe  heat  will  not  raife  them  a  hair’s 
breadth,  nor  the  greateft  cold  make  them  fall.  This  fhews 
they  are  perfect  barometers,  and  not  in  any  degree  thermometers. 

4.  You  may  diftinguifh  by  them,  whether  (if  they  fhew  for 
rain)  it  will  be  little  or  much. 

5.  As  by  other  barometers  you  cannot  tell  the  weather,  but 
by  a  paft  and  a  prefent  obfervation  5  thefe  tell  you  the  inftam 
you  come  to  them,  what  the  weather  is  going  to  be  ;  For,  by 
rapping  the  cafe  with  your  finger,  if  it  is  going  to  be  fair,  or 
very  fair  weather,  the  mercury  will  rife  that  moment,  a  10th 
of  an  inch  or  more  5  but  if  for  foul,  it  will  fcarce  make  any  fen- 
lible  rile. 

Mr.  Orme  has  had  one  of  the  glafles  by  him  for  10  years, 
and  he  has  conftantly  obferved  its  motions,  which  has  very  lei- 
dom  fail’d  him  in  foretelling  any  confiderable  change  of  the 
weather. 

Mr.  Beighton  makes  the  following  remarks 

1.  Tho’  you  can  foretel  it  will  rain  on  the  morrow,  it  is  im* 
poffible  to  tell  where  the  rain  will  fall  :  For,  as  every  fhower 
has  fpace,  i.  e.  length  and  breadth,  if  it  rains  in  that  particu¬ 
lar  field,  yet  it  may  be  fair  in  the  next  adjoining. 

2.  The  barometer  does  only  ihew  the  preffu re  of  the  atma- 
fpnere,  and  inclination  of  the  air,  in  and  about  the  country 
where  it  Hands,  and  not  always  in  a  particular  Ipot  :  So  that 
in  foretelling  of  great  rains,  th</  they  be- over  us  when  the  glafs 
fell  y  yet  the  wind  which  bloweth  where  it  lifteth,  carries  the 
clouds  and  rain  with  it. 

3.  On  the  mercury’s  falling  it  is  very  hard  to  diftinguifh, 
whether  it  will  be  rain  or  high  winds,  they  equally  caufiog  the 
mercury  to  fubfide. 

4.  Of  all  who  guefs  at  the  weather,  it  is  obfervable  it  is 
not  true  one  time  in  ten,  nor  do  any  two  of  them  agree 
aboutit. 

But  fromobfervations  on  this  barometer,  it  will  feldom  fail 
vou  once  in  20  :  So  that  it  is  above  100  to  1  preferable. 

5.  If  from  theftate  of  the  mercury,  for  inftance,  yefterday 
and  this  morning,  it  be  pronounced,  next  day  will  be  no  rain, 
and  one  look  at  the  glafs  no  more  that  day,  perhaps  winds 
may  anfe,  and  fo  alter  the  weight  of  the  atmofphere,  and  the 
glafs  falls  confiderably,  it  will  rain  on  the  morrow,  contrary 
to  what  was  at  firft  expe<fted. 

Hence  it  is  evident  from  thefe  remarks,  that  judgments 
are  formed  on  the  weather  from  barometers,  which  do  not 

Fffi  Frove 
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prove  fo  $  and  this  begets  an  opinion  in  the  vulgar  and  igno¬ 
rant,  that  there  is  no  judgment  at  all  to  be  formed  from 
them. 

If  the  barometer  could  only  foretel  very  great  and  remark¬ 
able  changes  of  the  weather  5  for  inftance,  in  harveft  time, 
that  a  very  great  rain,  or  perhaps  floods,  were  coming,  the 
liusbandman  would  flop  cutting  down  his  grain,  and  fave 
fome  of  it  being  fpoil’d  by  the  wet.  Or  on  a  journey,  if  a 
perfon  knows  from  the  indications  of  the  barometer,  that  if  ho 
does  not  get  home  by  fuch  a  time,  or  pafs  fuch  rivers,  the 
floods  will  be  fo  great  as  not  only  to  present  him  but  endan¬ 
ger  his  life,  and  this  muft  be  reckoned  of  confiderable  fervice. 

The  greateft  florm  that  has  been  in  our  days,  was  Jan .  8, 
1734-5.  On  the  5th  the  mercury  began  to  fall,  and  on  the 
8th  it  was  a  10th  below  28  inches ;  which  has  not  been  ob- 
ferved  in  this  age,  nor  perhaps  ftncsTorricelli's  dme  :  Thence 
one  could  plainly  indicate,  that  it  would  be  the  greatefl 
flood  ever  heard  of,  or  the  greatefl  ftcrm  ever  felt  3  the  latter 
of  which  it  prov’d. 

Some  rules  and  observations  for  foretelling  the  weather  by 
the  riling  and  falling  of  the  mercury. 

Tho’  riling  always  prefages  fair,  and  falling,  foul  wea¬ 
ther  3  yet  there  are  feveral  difficulties  and  niceties  in  forming 
a  judgment  from  them,  and  herein  conlifts  the  chief  art. 

Moft  of  the  cbfervations,  made  by  Dr.  Halley ,  Dr.  1 leal, 
Dr.  ‘Derhav f,  Mr.  Patrick*  and  others,  are  applicable  to  this 
improv’d  diagonal  barometer. 

Mr.  Beighton  infertshere  fome  few  obfervations  for  the  im¬ 
proved  diagonal  barometer,  which  he  believes  may  be  rec¬ 
kon’d  rules  as  he  has  deduced  them  from  time  to  time,  in 
paling  M  r.Ormes  glafies,  and  keeping  a  regider  of  the  weather. 

1.  This  barometer  very  rarely  foretells  thunder,  feldom 
falling  at  all  before  it,  which  Mr-  Patrick  obferves  others  do. 

2.  In  ferene  and  hot  weather,  when  the  mercury  is  high  and 
riling,  and  there  is  all  the  poffible  certainty  of  fair  weather  the 
next  day,  and  if  there  happen  to  fall  great  fhowers,  you  may 
conclude  they  have  been  driven  upon  you  by  thunder,  tho* 
you  have  heard  nothing  of  it. 

3.  When  the  mercury  is  pretty  high,  and  has  fallen  tofore- 
fel  rain,  and  it  rifes  again  before  the  rain  comerh  $  it  indicates 
ihat  there \yill  be  but  little  of  it. 

4.  If  the  mercury  continues  falling  whild  it  rains,  it  /hews 
it  will  ram  next  day. 

5‘dn. 

V. 
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5  In  fair  weather  when  the  mercury  has  cnntinued  high  or 
riling,  if  it  falls  a  little  to  day  about  noon,  and  towards  the 
evening  rifes  again,  you  muft  expeil  a  lingle  lhower  the  latter 
part  of  the  next  day  (or  perhaps  by  noon)  and  then  fair wea- 
ther  again  forward. 

6.  When  the  mercury  rifes  gradually  about  half  a  ioth 
perpendicular  height,  and  continues  fo  to  do  for  many  days 
together  $  you  may  reafonably  expe&  a  fair  feafon  for  as  long 
a  time  as  it  was  rifing,  unlefs  fome  gales  of  wind  intervene 
efpecially  the  S  W  b  S,  or  thereabouts. 

7.  When  the  mercury  rifes  or  falls  very  fall,  neither  the 
fair  or  foul  weather  it  forbodes  will  continue  long. 

8.  Without  knowing  how  the  mercury  has  flood  fome  little 
time  before,  a  true  judgment  cannot  be  formed  at  all  times: 
For  luppofe,  I  find  it  in  a  rifing  condition,  1  am  apt  to  think  it 
will  be  fair  5  but  if  it  bad  been  higher  fome  hours  before,  and 
fell,  there  muft  happen  a  lhower. 

Why  the  mercury  in  the  diagonal  barometer  (if  it  be  for 
fair  weather)  on  rapping  the  cafe  feyeral  times,  which  jars 
and  makes  the  tube  tremble,  will  rife  at  every  ftroke  for  feve¬ 
ral  ftrokes  together,  and  in  all  fometimes  a  tenth  of  an  inch 
or  more  in  the  perpendicular,  may,  Mr.  Beigfoton  prefumes* 
be  thus  accounted  for. 

1.  There  is  a  cohefion  of  th£  mercury  to  the  tube,  which 
hinders  its  rifing,  and  fuch  rapping  releafes  that. 

2.  But  its  obfervable,  that  it  will  rife  a  little  at  all  times,  even 
when  it  is  in  a  Handing  or  even  in  a  falling  condition  :  This 
may  be  accounted  for  thus 

The  mercury  and  atmofphere  are  in  <equilihrio ,  and  rapping 
ftarts  and  railes  the  mercury  a  little  in  a  boiling  manner,  espe¬ 
cially  its  upper  furface,  which  is  obferv’d  to  leap,  or  be  in  a 
iwimming  polture;  then  the  preffure  of  the  atmofphere  over¬ 
balances  the  remainder  of  the  mercury,  and  it  muft  rile  a  little. 

Or  fuch  violent  jarring  puts  the  mercury  in  a  lateral  and  up¬ 
ward  motion  (for,  downward  it  cannot  go  )  which  takes  off  its 
gravity,  as  the  winds  leflen  the  preflure  of  the  air  ;  therefore,  it 
muft  rile  a  little. 

But  then  it  is  alfo  obfervable,  that  if  the  mercury  was  in  a 
Handing  or  failing  condition  }  fuch  rifing  as  above  will  in  a 
minute  come  to  the  fame  place  again  5  and  even  when  the  mer¬ 
cury  is  in  a  rifing  condition  it  will  in  that  Ipace  of  time  fall  a 
little  part  of  what  it  rofe  by  fuch  rapping. 

This  barometer  has  the  corufcations,  as  they  were  obfcrv’d  in 
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Mr.  Patrick's  pendant  one ;  For,  by  rapping  the  cafe  with? 
the  finger  in  a  dark  place,  it  wili  emit  ieveral  bright  flaftjes, 
along  the  empty  part  of  the  tube. 

This  Mr.  Brighton  takes  to  be  an  argument  that  the  vacuum 
Is  very  pure  $  and  the  mercury  truly  purged. 

Mr.  Brighton  adds,  that  he  can  with  truth  affirm,  that  in  all 
the  affairs  of  husbandry,  but  efpecialiy  in  harveft,  it  has  lei- 
dom  fail’d  him  in  foretelling  the  weather  lo  well,  as  to  be  very 
advantageous  to  him  for  9  years  together,  and  fo  pleafing  and 
entertaining  at  other  times,  that  he  could  not  be  without  one  of 
thefe  barometers. 

The  following  are  Colle&ions  from  the  diary  of  the  wea¬ 
ther  and  barometer,  in  order  to  fettle  rules  for  foretelling  the 
weather  from  the  latter. 

1 


Great  STORMS. 


Before  them  the  mercury  falls  3  or  4  days,  and  is  exceeding  low 
*734*5’  .  f  , 

Jan-  4  at  night  the  mercury  at  29.  92.  inches. 

5  night  ....  29.  66- 

6  night  ....  29.  2. 

7  *  night  ....  28.  1. 

8  noon  *  ,  .  .  27.  9.  lower  by  fv.  than 

has  ever  been  known,  and  the  greateft  ftorm  of  wind  ever 
heard  of  in  this  age,  in  the  fouth  of  England ;  as  alfo  in  France 
and  Holland* 


31.  •  •  *  0  0  0 

29 

47 

Fria .  i-  »  «*.... 

29 

15 

2.  ......  . 

28 

3  9 

rain  and  ftormy., 

*734- 

Aug.  11.  .  . . 

ftormy. 

Great  FLOODS.  , 

Before  which  the  mercury  falls  very  confiderably 
17  35- 

Sep.  4.  ......  .  29  7 

5*  .  .  .  ....  z9  6 

6.  night  .....  29  6 

7.  .  . . 2925  the  greateft  flood 

(  at  Coventry  being  about  the  middle  of  England  )  that  has  been 
thefe  forty  years,  and  yet  the  mercury  fell  but  little. 


„  T’35- 
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415 

(  ~.\s 

OEi.  23. 

•  •  .  .  V 

*  *  2<) 

55 

24. 

night  .  .  , 

;  .  28 

8 

25. 

night  .  ,  . 

■»  j  28 

78 

26. 

•  •  *  *  * 

*  »  28 

85 

27. 

*755* 

•  *  *  4  * 

*  *  28 

z6 

great  flood. 

Aug.  19. 

•  •  %  *  ft 

a 

»  .  29 

$ 

20. 

•  *  •  .  • 

«  «  29 

28 

21. 

•  0  *  «  9 

.  .  29 

3 

22. 

2 

a3* 

2 

ftormy,  great  rain. 

24. 

*s» 

•  «  ©  *  • 

«  «  2p 

58 

floods. 

IZtec.  2. 

32 

rain. 

5- 

8  »  .  «  • 

«  29 

5 

fair. 

4. 

•  •  ^  ♦  • 

.  .  28 

8 

rain. 

5- 

*  »  •  *  * 

.  ,  28 

9 

rain. 

♦  C  O  «  c 

.  *  29 

5 

fair. 

52 

great  rains  and 
[floods. 

THUNDER. 

The  mercury  feldom  falls  for  rains  that  come  by  thunder. 
Vide  'Diary  June  2,  1735. 


THUNDER. 
When  the  mercury  did  rife. 


*733- 

june .  21.  *— 

29 

1 6  — 

29 

5# 

22.  ~— 

29 

5  $  — 

29 

5<5 

23.  — 

29 

(52  — 

29 

t>5 

24.  — * 

29 

6  5  - 

29 

5? 

25.  — 

29 

54  — 

2  9 

52 

26“.  «—• 

29 

51  — 

29 

5-9 

27.  — 

29 

57  — 

29 

5* 

thunder  from  10 
a  deal  of  damage, 

in  the  morning  till 

.  ' 

one  in  tr 
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June.  1.  — • 

29 

3 

29 

8 

2. 

29 

4  — 

29 

55 

hot. 

fulrry. 

fukry, 

great  thunder, 
a  very  violent 

jf *  T»  • 


[rains. 


THUN  DER 

mercury  fell  before  if* 
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*733 
July  27 » 

z  S. 


29. 

*734  4U&*  7* 

8* 


9. 

10. 


19  44  hot,  fair. 

29  37  wind.  rain. 

29  <39  violent  thunder* 
2  9  59  fultry 

29  4$  fair 
29  25  thunder 

28  87  rain,  thunder 


FROST. 

A  froft,  when  the  mercury  is  high,  brings  rain. 

1^51.  The  mercury  was  high  all  the  month  of  March ,  and 
no  rain,  but  what  followed  the  froft  on  the  17th  and  29th. 


Dry  S  E  A  S  O  N. 

In  June  1729*  the  mercury  fcarce  ever  above  changeable. 

]n  Aug,  1750.  the  mercury  never  lower  than  29,  37. 

1731.  From  the  firft  to  the  tenth  of  Aug,  and  rain  came  the 
i6th>  tho*  the  mercury  was  riling. 


FROST 

A  great  froft,  tho9  the  mercury  fell,  but  it  was  attended 
with  a  great  fnow,  which  might  occalion  the  mercury  to  fall. 

*73* 


Jan .  1. 

—  29 

5* 

ram 

2. 

— « 

20 

46  29 

12 

rain 

3- 

4. 

— 

28 

78  —  28 

72 

wind 

28 

7a  —  28 

81 

froft,  great  fnow 

5» 

— 

28 

55  —  29 

12 

fnow,  froft 

Great 

RAINS. 

Tho9 

the  mercury 

was  riling. 

1732 
May  1. 

29 

28  —  29 

25 

wind  „ 

2. 

— * 

28 

21  -  29 

25 

rain  all  day 

[fnow 

hard  from  8  to  11 

3* 

— 

29 

34  -I 

09 

rain 

4- 

— 

29 

09  —  29 

09 

rain 

5- 

•— 

2  9 

12  - -  29 

34 

wind 

6. 

— 

29 

44  —  29 

4<J 

fair 

~  7* 

29 

5 2  —  29 

39 

rain  and  great 

[floods 

Great  rain,  tho*  the  mercury  fell  but  little* 
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i  *733 
May  24. 

25* 
26 . 

27- 


29 

29 

29 

29 


6 

51 

52 
5 


29  54  wind 

29  54  fair 

29  54  fair 

29  39  violent  rain  for 

more  than  it  hours 


Great  RAINS, 

The  mercury  falling  very  much. 


*734 

10. 

*— 

29 

d5  • 

1 1. 

— 

29 

*3  ■ 

12. 

— - 

29 

59  1 

*3- 

— 

29 

29 

—  The  mercury 

falling 

; 

came,  and  the  rain  continued 

as  10 

173d 
May  19. 

29 

75 

20. 

— 

2  9 

8 

21. 

— 

29 

d5 

22. 

— . 

29 

39 

23. 

29 

28 

24* 

— 

29 

32 

25- 

— 

29 

32 

25. 

— 

29 

15 

27. 

— • 

29 

12 

28. 

— 

29 

28 

29. 

— 

29 

37 

1735 

Feb*  4  a. 

— « 

29 

43 

*3- 

— » 

28 

82 

24. 

— 

28 

9l 

25. 

— 

28 

70'S 

— -  29 

—  29 

—  29 


*7 

61 

4 

*3 


fair,  hot 
fair,  hot 
rain 

great  rains 


fair,  wind 

29 

8 

cold  wind,  fair 

29 

7 

cold  wind 

2-9 

52 

wind,  clouds,  rain 

29 

52 

cloudy,  fair 

29 

27 

fair 

29 

35 

cloudy,  wind,  rain 

29 

24 

rain 

29 

15 

rain 

29 

% 

rain 

29 

23 

wind,  cloudy,  rain 

rain 


-»  LJliva  •  v»»  j  7“^.  «7 

Vide  16.  Sept,  1731* 

There8  generally7  foilow  high  winds  after  the  aurora  be- 
realis. 

Oa?i-j.  A  large  aurora  borealis ;  and  the  »8tb,  jjth,  and 
50th  high  winds. 

Vide  zi,.  Jan.  1734  The 

ol.  X,  n»  §  E 
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The  mercury  falling  pretty  much,  and  neither  wind  nor 
rain  fucceeded, 

4 '■ 

1)33 

From  the  18th  to  the  2  iff  it  fell  41  •  and  no  wind  or  rain 
at  all  till  the  25th. 

Sultry  weather  generally  makes  the  mercury  fall  foon  after.  ■*. 
1734  Aug.  8.  .After  a  great  ftorm  the  mercury  rifes  very  faff, 

173d  Feb.  6 . 

17  34  Aug.  2  6. 

Before  great  winds  the  mercury  falls  very  foon, 

173 6  Feb .  8. 

1736"  Feb.  8. 

The  mercury  below  28  inches. 

1734  Dec.  15,  at  27  9 

2735  Jan.  8.  27  9 

In  winter  before  froft,  the  mercury  rifes  pretty  fall, 

1735  Dec.  12. 

Before  a  thaw  the  mercury  falls. 

1735  Dec.  13. 
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173 6  Feb.  9. 

The  mercury  falls  fuddenly  before  a  great  fnow. 

1731  Jan.  4. 

1736  Feb .  8. 

Feb.  21. 

When  the  mercury  falls  for  high  winds,  and  it  continues  to 
fall  when  that  wind  is  come,  it  is  likely  to  be  tempeftuous,  or> 
continue  feme  time,  unlefs  rain  lucceed. 

1736  Nov.i2.  —  29  62  fair,  warm  29  6 2 

22.  — •  29  49  windy,  warm  29  32  wind 

24  29  1  high  wind  28  88  28  73  fformy0 

Some  of  thefe  colledions  are  entirely  contradidory  to> 
any  fettled  rules  3  and  fuch  will  happen,  and  others  confirm 
them  :  But  Mr.  B  eight  on  has  colleded  fo  very  few  of  aa 
forr,  that  till  more  are  in  this  manner  colleded,  it  will  be: 
doubtful  to  form  any  rule  from  them. 


Sulphureous  Vapours  from  a  cavern  in  a  Stone  quarry  at  Pyr~ 
mont  3  by  Dr.  Seip.  Phil.  Tranf.  In  448.  p.  2 66.  Iran- 
/bated  from  the  Latin. 

TH  E  hone  diggers  frequently  found  dead  birds  in  a 
certain  deep  pit  of  this  ffone  quarry,  800  paces  from 
the  Fyrmont  fprings  3  and  fometimes  different  fpecies  of  birds 
that  were  newly  dead, 

m 
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The  Do&or,  curious  to  find  out  the  caufe  of  the  birds 
death,  at  firft  fufpe&ed  fome  mineral  poifonous  matter, 
like  cobalt  or  orpiment,  intermix’d  with  the  Hones,  and  dif- 
folv’d  by  the  rain  water,  of  which  the  birds  when  thirfty8 
probably,  drank. 

Upon  his  going  down  into  the  pit,  and  Hooping  to  take  out 
the  birds,  he  was  immediately  itruck  with  fuch  a  penetra- 
ting  fulphureous  Hench,  that  giddy  and  aHhmatic,  he  was 
obliged  to  fly  for  it. 

The  Do&or  therefore  judged,  that  that  fuffocating  fulphu¬ 
reous  Heam  was  of  the  fame  nature  and  origin  with  what  is 
obferved  evening  and  morning  in  a  clear  sky  and  calm  dry 
weather  on  the  ‘ Pyrmont  fprings,  where  birds  no  fooner  draw 
near  than  they  are  fuffoeated  $  and  decks,  that  iwim  in  a 
larger  fpring,  commonly  ufed  for  bathing,  can  fcarce  hold  it 
out  a  few  moments,  but  die  away  immediately. 

The  Do&or  indeed  thought  it  would  be  far  from  advis¬ 
able,  but  rather  a  dangerous  and  noxious  experiment,  to 
make  more  fuch  vents  and  fpiracles  for  the  ‘ Pyrmont  fprings, 
and  draw  out  from  the  bowels  of  the  mountains  the  lulphureQ- 
fpirituous  Hearns  that  ought  rather  to  be  fupprefs’d  and  pent 
up  for  impregnating  and  fharpning  the  fubterraneous  waters. 

For  this  reafon,  therefore,  and  by  the  Docfor’s  advice,  the 
Prince  of  Waldeck  difcharged  the  workmen  from  digging  deep 
into  the  quarry,  to  avoid  giving  vant  to  the  mineral  vapours. 

However,  for  curiofity  and  experiment  lake,  the  Docfor 
obtain’d  of  the  Prince  a  fpot  of  ground  for  a  dry  bath  of  fix 
foot  fquare,  which  he  caufed  to  be  arch’d  over  with  Hone, 
and  clofed  up  with  a  door. 

This  fmall  cell,  order’d  in  this  manner,  can  fo  much  the 
!efs  draw  off  the  fulphureo-fpirituous  virtue  of  the  waters, 
as  it  is  certain  that  that  vapour  does  not  always  perfpire, 
but  only  when  the  weather  is  fair  and  calm,  and  the  sky 
ferene,  with  eaHerly  and  dry,  northerly  winds,  not  ftormy, 
but  gently  blowing,  and  with  fogs  and  vapours  anting  before 

thunder  and  lightning.  ,  .  , 

The  Heam  likewife  is  only  found  morning  and  evening  ; 

and  as  the  fun  gradually  afeends,  fo  the  vapour  defeends,  and 
towards  noon  retires  under  the  Hones,  and  entirely  vamthes ; 
about  evening,  it  by  degrees  returns,  and  after  lun-fet  it  comes 

out  again  very  plentifully.  .  .  , 

This  vapour  is  not  unlike  fogs  and  watry  exhalations  ;  and 
vet  it  is  never  vifible  but  in  the  rays  of  the  fun,  when  the 
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tremulous  motion  of  the  vapour  appearing  like  lightning, 
and  arifing  at  very  Jfhort  intervals  from  the  (tones,  prefents 
Itfelf  to  view. 

Generally  the  exhalation"  keeps  in  an  horizontal  direction, 
and  fcarce  afcends  and  exerts  its  force  beyond  i,  i  and  j  an<$ 
two  foot  •  So  that  if  one  go  down  into  the  pit,  and  (land  up¬ 
right  therein  any  time,  and  not  bend  the  head  below  the 
laid  horizontal  line,  he  fhall  not  perceive  the  fmell. 

Yet  at  certain  times,  efpeciaily  when  the  fky  is  calm,  (erene 
and  very  dry,  and  pregnant  with  thunder  and  lightning,  the 
vapour  alcends  and  exerts  its  fuffocating  force,  5,  6  foot  and 
upwards  :  But  this  fcldom  happens. 

The  chief  phenomena  and  experiments  of  this  mineral  exha¬ 
lation,  hitherto  oblerv’d,  are  the  following. 

1.  Upon  going  into  the  cavern  and  keeping  the  body  and 
head  eredt,  one  (hall  perceive  no  fmell  at  all  3  and  upon  (land¬ 
ing  a  few  minutes  in  it  the  feet  grow  warm,  and  the  (learn  im¬ 
mediately  penetrates  thro’  the  thickeft  (hoes,  and  like  burning 
nettles  excites  in  the  (kin  a  (limulating  fenfation,  that  gradually 
extends  to  the  legs  and  thighs,  and  warms  the  lower  parts  of 
the  body  in  fuch  manner,  that  one  would  think  himfelf  amidft 
a  (ire. ' 

Upon  (landing  dill  for  a  fhort  while  in  this  manner 3  a  very 
plentiful  fweat  is  railed,  firft  in  the  inferior  parts,  and  at  length 
over  the  whole  body,  without  any  trouble  or  anxiety. 

2.  Upon  bending  the  head  towards  the  bottom  of  the  pit,  a 
very  (Irong  (mell  is  immediately  perceiv’d,  refpiration  fupprefled, 
an  acrimony  felt  in  the  eyes,  which  makes  them  water,  like 
garlick  or  bor(e~radi(h  3  the  mouth  and  jaws  filled  with  a  ful- 
phureous  tafie,  the  head  affedled  with  a  vertigo  and  drowfinels$ 
fo  that  to  avoid  being  fuffocated  and  falling  down,  one  is 
obliged  to  retire. 

3/  All  kinds  of  infedls,  as  flies,  butterflies,  beetles, 
as  (bon  as  they  come  hear  the  vapour,  immediately  drop  down 
and  die. 

4.  Sometimes  the  fmaller  birds,  if  the  (leam  be  very  copious 
are  fuffocated  the  moment  they  come  into  it  3  and  oftentimes 
for  a  few  moments,  as  ieis’d  with  convulfions,  they  flutter  about 
and  leap,  open  their  becks,  breathe  (hort,  and  imitate  the  ge- 
(lures  of  animals  included  in  an  exhaulled  receiver  3  and  at 
length  they  die. 

If  the  time  be  exaflly  obferv’d  when  the  birds  drop  down 
and  begin  EG  faint,  but  are  not  quire  dead,  and  they  then  be 

ipeedily 
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fpeedily  brought  into  the  open  air,  but  efpecially  if  water  be 
pour’d  into  their  mouths  ;  they  gradually  awake  as  from  a  deep 
fleep,  and  revive,  and  foon  return  to  tbemfelves  in  luch  manner 
as  to  become  perfe&ly  well,  and  continue  lb  ever  after. 

>\nd  thus  the  Dr.  has  leen  a  bird  for  ten  rimes  in  one  day  fall 
into  iuch  fwoons  and  recover  again,  and  continue  well  for  a 
long  time  after. 

5.  The  larger  birds,  and  tame  fowl,  as  bens,  ducks,  geefe, 
&c.  hold  it  out  longer  in  the  pit,  efpecially  if  they  fland°with 
their  long  necks  above  the  horizontal  line,  or  bv  repeated  leaps 
get  above  the  iphere  of  the  vapour’s  activity,  and  fo  at  times 
breathe  the  free  air  :  But  if  the  vapour  be  copious  or  if  their 
heads  be  kept  down  to  the  bottom  of  the  pit,  they  at  length 
undergo  the  lame  fate  with  the  fmaller  birds. 

6.  Quadrupeds  5  as  dogs,  cats,  iheep,  &c.  the  larger  and 
flronger  they  are,  the  longer  they  continue  without  being  fufFo- 
cated,  and  at  length  they  die  as  birds  do. 

Yet  they  recover  much  more  ealily  in  the  free  air,  efpecially 
if  they  be  plunged  into  water,  or  a  deal  of  it  be  pour’d  upon 
them  . 

7.  This  fleam  immediately  exhnguifbes  fire,  efpecially 
flame,  and  candles,  whether  included,  or  not,  in  tranlparent 
vefiels. 

It  is  an  agreeable  phenomenon  if  a  torch  made  up  of  a  bun¬ 
dle  of  flraw  be  kindled  and  inclined  to  the  bottom  of  the  ca¬ 
vern  5  for,  it  is  immediately  extinguifh’d  $  but  rais’d  again 
above  the  iphere  of  the  exhalation  into  the  free  air,  it  dire£lly 
breaks  out  again  into  flame  $  and  thus  alternately,  as  often  as 
one  pleafes. 

8.  When  the  vapour  is  copious  and  flrong,  gunpowder  can¬ 
not  be  fired  at  the  bottom  of  the  pit. 

Sparks,  llruck  by  a  Heel  from  pyrites  or  flint,  may  fall  upon 
gun  powder,  but  not  fire  it. 

in  1724,  when  firil  the  Dr.  caus’d  wall  in  and  arch  over  his 
vaporous  bath,  he  thought  with  himfelf  how  he  might  apply 
to  the  benefit  of  mankind  fo  furprifing  a  vapour,  which  is  much 
more  fubtile  and  penetrating  than  any  of  our  chemical  fpirits. 

For,  he  did  not  find  it  arfenical  nor  corrofive,  as  that  from 
burning  fulphur  $  not  inhering  to,  nor  corroding  the  lungs,  but 
only  retarding  and  taking  away  one’s  breath  and  refpiration  : 
Yet  not  fo  fuddenly  in  man,  as  not  to  give  him  fufficieat  time  to 

retire. 


For 
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For  experiment  fake  the  Dr.  has  frequently  flaid  in  the  cavern 
as  long  as  he  could  bear  the  vapour,  till  he  was  almoft  faint  and 
fuffjcated  $  he  has  fuck’d  it  in  with  his  mouth  wide  open,  and 
at  length  he  has  jumped  into  the  open  air  \  He  never  felt  any 
bad  ejfe&s  from  thence,  but  rather  found  his  bread:  and  refpira- 
tion  become  lighter  $  being  troubled  with  a  catarrh  and  cough 
he  fometimes  •found  that  catarrhous  obflru£lions  and  collections 
of  matter  were  by  means  of  this  fumigation  diffblved  and  dif- 
cuifed. 

There  is  not  under  the  fun  a  fhorter  and  eafier  method  of 
procuring  fweat :  For,  after  flaying  a  few  moments  in  this  va¬ 
porous  pit,  fweat  plentifully  breaks  out  all  over  the  body. 

Some  country  people,  upon  going  fometimes  into  the  cavern, 
affirm  that  fwellings  of  the  legs,  rheumatifms  and  arthritic  pains 
have  been  very  much  reliev’d  by  this  fleam. 

But  becaufe  the  exhalation  fometimes  exceeds  its  ufual  fphere, 
and  is  then  too  flrong  and  intolerable,  the  Dr.  was  afraid  left 
fome  unwary  rafh  perfon  fhould  flay  too  long  in  the  cavern  and 
endanger  his  life  $  he  therefore  chofe  rather  not  to  make  any  ex¬ 
periments  than  endanger  people’s  lives. 

Barometers  and  thermometers,  put  into  this  vaporous  pit, 
fuffer  no  change  $  but  remain  in  the  fame  date  as  in  the  free  aire 

5fhe  Effects  of  Dampier’s  Powder,  in  curing  the  Bite  of  a  mad 
Dog  5  by  Mr .  Fuller.  Phil.  Tranf.  N°  448.  p.  272. 

MR.  Fuller  had  us’d  the  lychen  drier eus  terrejiris  with 
black  pepper  upon  dogs,  and  always  with  fuccefs ;  and 
fome  years  before,  a  mad  dog  or  cat  (he  forgers  which)  had  bit 
feme  children  and  the  mother  at  Battle  ;  and  mixing  the 
Lychen  according  to  F)ampier\  direction,  they  all  took  it,  as 
well  as  a  dog  or  two  that  had  been  bit,  and  none  of  them  had 
any  bad  effects  from  the  bite. 

Chrifimafs ,  1737.  a  neighbour’s  fervant  going  to  fearch  whe¬ 
ther  a  dog  fufpeCled  to  be  mad  had  been  wormed  (which  dog; 
died  mad  in  3  or  4  days  after)  was  bit  very  much  in  both  his 
hands  :  He  went  to  a  perfon  who  had  had  fuch  fuccefs  in  ufing;: 
the  lychen  cinereus  terrejiris  with  pepper  for  the  bite  of  a  mad 
dog,  as  to  be  applied  to  far  and  near,  and  who  allured  Mr,  Ful-\ 
ler  he  would  venture  his  life,  that  he  cured  any  manor  animal 
that  was  brought  to  him  within  3  or  4  days  after  the  bite.  The 
fervant  took  his  medicine  every  day  ^  about  10  or  it  o’clock 
he  complain’d  of  a  violent  heat  and  pain  in  his  head,  which 
Mr,  Fuller  lufpeCled  was  the  effe&  of  the  bite,  and  not  the  me¬ 
dicine: 
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dicine :  But  after  he  had  taken  it  for  fuch  a  Bated  number  of 
days,  he  grew  better,  and  continued  well  ever  after.  He  had 
tied  his  fingers  with  fhoemaker’s  ends  (which  are  often  ufed  for 
a  cut]  and  they  were  all  very  much  inflamed  and  very  fore. 
Mr.  Fuller  made  him  take  them  off,  and  all  his  plaifters,  and 
wafh  his  hands  with  fait  and  water,  and  in  a  fortnight’s  time 
they  were  quite  well. 


Another  Cafe  of  a  F  erf  on  hit  by  a  mad  Dog  ;  by  Mr.  David 
Hartley  and  Air.  Francis  Sandys.  Phil.  Tranf.  N°  448. 
p.  274. 


ABOUT  the  latter  end  of  Nov.  1752,  Mr.  Soame’s  groom 
was  bit  in  the  hand  by  a  mad  dog,  fo  as  to  fetch  blood. 
On  the  4th  day,  when  Mr.  Sandy s  firft  law  it,  the  wound  was 
heal’d  ;  but  it  was  open’d  again  by  him,  and  kept  fo  for  fome 
time,  but  at  laft  heal’d  fooner  than  was  intended,  thro’  the  fer- 
vant’s  negleff. 

He  was  bled,  took  a  purge,  after  that  half  an  ounce  of  pul- 
vis  Antilyjfus  (vide  Fhil. Franf  N°  237  and  443)  every  morn¬ 
ing  for  three  mornings;  and  was  order’d  to  go  into  cold  water 
every  day  for  fome  time ;  but  he  neglefted  it  after  the  third 
day  :  Befides,  Mr.  Sandys  order’d  him  to  forbear  all  meats,  and 
drink  nothing  but  water.  He  continued  in  this  regimen  for 
about  five  weeks;  then  finding  himfelf  well,  would  confine 
himfelf  no  longer  to  it. 

On  the  7th  of  Jan.  following  he  was  feized  with  a  ficknefs, 
vertigo,  and  faultering  in  his  fpeech  and  memory  ;  and  at  laft 
his  vertigo  increas’d  to  fuch  a  degree  that  he  fell  down  twice 
in  the  fpace  of  half  an  hour  ;  and  the  laft  time  did  not  recover 
his  fentes,  till  he  was  put  to  bed,  and  blooded  to  the  quantity 
of  18  or  20  ounces.  The  patient  continu’d  all  night  reftlefs 
and  fullen,and  in  the  morning  was  blooded  again  to  the  quantity 
of  1 5  ounces.  Mr.  Hartley  was  fent  for  and  came  about  8  at 
night,  and  found  him  very  iullen,  thirfty,  butaverfe  to  drinking, 
and  hispulfe  quick  and  hard.  He  ordered  him  to  be  put  into 
the  cold  bath  :  About  midnight  his  pulfe  rifing,  the  Dr.  or¬ 
dered  him  to  be  blooded  to  the  quantity  of  \6  or  18  ounces; 
The  patient  continued  reftlefs  all  night.  About  8  in  the  morn¬ 
ing  he  went  into  the  cold  bath  again.  About  10  Mr.  Hartley 
going  away  left  it  as  his  opinion,  that  the  could  bath  and  bleed¬ 
ing  fhould  be  freely  repeated,  as  the  circumftances  fhould  re¬ 
quire.  About  noon  Mr.  Sandys  came  and  bled  the  patient 
to  the  quantity  of  18  or  20  ounces:  He  continued  reftlefs  all 
this  night.  Upon  Mr,  Sandys  afking  the  patient,  whether 
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his  averfion  to  drinking  proceeded  from  any  pain  in  fwallowing, 
or  forae  other  cauie  ?  He  made  ani'wer  it  was  from  a  pain  in 

fwallowing. 

Next  morning  the  patient’s  ftrength  not  being  at  all  dimi- 
nifh’d,  and  his  puife  continuing  full  as  vigorous  as  ever,  Mr. 
Sandvs  bled  him  again  to  the  quantity  of  15  or  16  ounces  ;  yet 
be  ftlll  continued  the  fame,  and  took  the  fame  care  of  his  hades 
as  ufual.  Mr.  Sandy S  going  away  left  orders,  that  as  long  as 
the  following  fymptoms,  viz.  reftleflncfs,  ftrength,  and  averfion 
to  drinking  continued,  the  patient  fhould  be  blooded  freely,  and 

put  into  the  cold  bath.  t  ,  „  .  , 

He  was  blooded  twice  more  within  the  week;  lo  that  the 
whole  quantity  he  loft  in  that  time  was  about  120  ounces. 

After  the  laft  bleeding  his  fymptoms  difappear’d,  and  he 
grew  weak,  low  fpirited  and  fieepy  :  Then  he  went  8  times  in¬ 
to  the  cold  bath.  He  did  not  take  any  medicines  during  his 

B.  This  perfon  continued  well  ever  fince,  Anno  1738. 


Jsfe'iv  Experiments  on  Ice  by  the  Abbe  2\olef,  Phil.  Tranf.  N° 

449.  p.  307. 

j  t  CE,  that  begins  to  melt,  and  water,  that  begins  to  freeze, 

’  1  have  always  the  fame  degree  of  cold. 

2  That  cold  may  be  increafed  by  a  mixture  of  (alts. 

2  It  has  been  thought  for  a  long  time  that  faltpetrc  was  the 
fitteft  to  heighten  the  cold  of  ice,  but  experiments  have  fhewn, 
that  few  fairs  do  it  fo  little  as  that  fait.  Mix  one  part  of  fineialt- 
petre  with  two  parts  of  pounded  ice,  and  M .Reaumur  s  thermo- 
meter  will  defcend  in  it  but  3  degrees  and  i  below  the  freezing 

F°W*hat  had  caus’d  this  miftake  is,  that  people  generally  made 
ufe  of  fah-petre  of  the  firft  or  fecond  melting,  as  being  the  cheap- 
eft  :  But,  that  falt-petre  not  being  purified  contains  a  great  deal 
of  fea  fait ;  and  it  was  in  proportioned  the  quantity  of  fea-lalt, 
that  the  efifca  was  the  greater. 

From  this  laft  obfervation  one  may  deduce  an  advantageous 
method  for  trying  gun-powder.  For,  as  of  the  three  ingredients 
of  which  it  is  made  up,  faltpetre  is  the  only  one  that  can  in- 
creafe  the  cold  of  ice;  if  one  part  of  gun-powder  or  a  little 
more,  be  mixt  with  two  parts  of  ice,  and  it  increafes  its  cold 
more  than  three  degrees  and  a  half,  it  is  a  fign  that  the  faltpetre 
contain’d  in  it  is  not  well  purified  s  And  the  beft  gun-powder 
is  that  which  does  leaft  increale  the  cold  of  ice. 

ju  Sea  falt,  that  is,  the  bay  fait,  which  is  commonly  viled  at 
^  table 
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faole  in  France  $  and  that  which  is  immediately  taken  from 
the  mines,  call’d  fal  gemma ,  do,  for  the  moll  part,  give  the 
greateil  degree  of  cola :  For,  pot-afh  fometimes  gives  a  little 
more,  but  generally  lels.  Sea-falt  mixt  with  ice  in  the  afore- 
faid  proportion  gives  1 5  degrees  of  cold  on  M.  Reatwmfs  ther* 
mometer,  and  falgemma  17* 


5  A  flies  of  green  wood  5 

6  lea- coal  % 

7  vitriol  z 

8  tartar  10 

p  J  common  pnt-afh  (in  France ,  call’d 7 

&  foude  ordinaire .)  v  5  3 

10  Pot-afh  made  of  vreck  or  fea-weed  it 


3. 


This  lad:  pot-afh  may  be  fubflituted  inftead  of  fea-falt,  for 
making  ice-creams,  in  places  where  fait  is  dear,  as  in  Francs 9 
where  it  is  fold  for  10  fols  a  pound. 

1  ft.  Becaufe  in  France  this  pot-afh  is  fold  only  for  two  foie 
and  a  half  a  pound. 

adly.  Becaule,  not  freezing  fo  faff,  it  does  not  fpoil  thfi 
creams,  by  reducing  them  to  ificles. 

3 dl y .  Becaufe  ice  creams,  made  this  way,  will  keep  longer 
in  a  condition  ft  to  ierve  at  table. 


1 1.  Sugar  gives 

12.  A  Horn 

1  3.  Salt  of  glaft 

1 4.  Sal  ammoniac 

1 5.  Quick-lime 

16 .  Sal  Glauber i 


4  degrees 

1  2 

io 


17.  The  cold  of  ice  may  (till  be  confidetably  increafed  bye 

mixture  of  fpirit  of  wine  $  about  a  drinking-glaft  full  ot  it  to  & 
pound  of  beaten  ice.  ^  _  ; 

18.  The  cold  of  ice  will  not  increafe,  unlefs  the  ice  melt. 

Experiment  Si  Put  into  one  veffel  four  ounces  of  ice  pounded 

Very  fmall,  and  into  another  veffel  two  ounces  of  fea-falt 5  ie£ 
the  two  veffels  in  a  mixture  of  ice  and  fair,  which  is  ft  ill  to  be 
renew’d,  till,  by  means  of  the  thermometer,  you  find,  that  the 
fait  and  the  ice  of  the  two  flrft:  veflels  have  acquir  d  each  of 
them  ten  or  twelve  degrees  of  cold. ,  then  mix  your  fait  with 
your  ice,  and  this  mixture  will  not  increale  the  degree  o*  Cold 
the  ingredients  had  acquir’d,  becaule  the  mixture  does  not  melt, 

Yol.  X.  11  H  h  h 
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But  if,  inftead  of  fair,  you  mix  with  your  ice  fpirit  of  nitre, 
cool’d  to  the  lame  degree  as  the  ice$  as  this  laft  is  liquid,  it 
will  melt  the  ice,  and  confiderably  increafe  its  degree  of  cold, 
ip.  Salt,  mixt  with  water,  increaies  its  degree  of  cold. 

20.  Of  all  faks.,  fal  ammoniac  gives  the  greateft  degree  of 
cold:  So  that  if  that  ialt  has  been  cobl’d  in  ice*  and  then  one 
part  of  it  be  thrown  into  two  parts  of  water,  cool  d  to  the  lame 
Slgree  in  ice,  that  water  will  become  colder  than  ice,  and  will 
freeze  other  water  thrown  into  it  in  a  lmall  quantity. 

This  laft  obiervation  may  be  applied  tothe  cooling  or  liquors, 
where  no  ice  is  to  be  had  :  For,  there  is  hardly  any  place,  but 
what  has  wells  $  now  the  water  of  a  well  moderately  deep  wants 
about  eight  or  ten  degrees  ofthe  cold  of  ice  5  and  fal  ammoniac , 
being  cool’d  beforehand  in  the  well,  will,  by  mixing  with  fome 
of  the  water  of  that  well,  come  very  near  to  the  cold  01  ice. 


jin  Obfervation  of  the  Magnetic  Needle,  being  fo  ajfetied  by 
great  Colcly  as  not  to  traverfe ,  by  Capt.  Chniiopher  Mid¬ 
dleton.  Phil.  Trani.  N°  449.  p*  310. 

TN  ‘Phil  Tranf.  N°  418.  Captain  Middleton  made  mentions 
•-*-  of  a  ftrange  phenomenon,  relating  to  the  iea-compafs,  which) 
he  had  frequently  obferv’d,  when  among  the  ice  in  Hudjon  s5 
‘'Bay  j  to  wit,  that  the  magnetic  virtue  or  the  needle  was  io  tar 
loft  ordeftroy’d,  that  it  would  not  traverfe  asufual,  even  when 
the  f Flip  was  in  a  confiderable  motion:  And  in  his  voyage  thi¬ 
ther  in  1737,  he  obierv’d  that  the  compais  would  not  move  at 
all,  any  longer  than  the  quarter-mafter  kept  touching  it. 

There  was  then  much  inow  on  the  land,  and  ieveral  lues  of 
ice  round  them,  and  the  lea  not  very  Imooth.  The  Captain: 
ordered  one  of  the  compares  to  be  brought  into  the  cabin  3  butt 
he  did  not  find  it  any  better,  till  it  had  flood  near  the  fire; 
about  a  quarter  of  an  hour  3  and  then  it  began  to  traverfe  very, 
well.  He  then  order’d  it  to  be  placed  in  the  binnacle,  and  ano¬ 
ther  to  be  brought  into  the  cabin  $  changing  them  alternately 
thus  every  half  hour  3  and  he  found  by  this  means  he  could- 
make  them  traverfe,  as  well  as  in  any  other  part  of  the  world. 
.He  was  obliged  to  continue  this  practice,  till  they  got  near  100 
leagues  from  the  coaft,  but  afterwards  he  had  no  occalion  for^ 

that  trouble.  „  , 

What  fhould  be  the  csufe  of  this  lurprifing  phenomenon^  he 
cannot  conje^lure^  being  certain  that  the  compafles,  as  to  theirr 
mechanical  ft  ru  flu  re,  were  very  perfefl,  and  anfwer  d  very  well 

both  before  and  after,  during  the  whole  voyage  .  There  is  never 

any\ 
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any  oil  ufed  to  make  them  move  eafily :  For,  in  that  cafe  it 
might  often  congeal,  and  flop  the  motion  of  the  chard.  But 
whether  the  cold  of  the  climate  hath  a  power  to  deprive  the 
needle  of  its  virtue  for  a  time;  or  that  the  fridfion  is  thereby 
increafed  to  fuch  a  degree,  as  that  it  cannot  be  overcome  by  the 
magnetifm,  he  could  not  fay;  but  the  fadl  is  certain  and  iur- 
prifing. 


An  uncommon  Palley  of  the  Eye-lids  5  by  jDr.  Andrew  Cant- 
wel.  Phil.  Trani.  N°  449.  p.  31 1. 

A  Nun  about  30  years  of  age  was  troubled  with  as  Angular 
a  diforder  as  the  Dr.  ever  heard  of;  viz.  an  intermitting 
periodical  palfey  of  the  eye-lids,  which  began  every  evening 
about  6  o’clock,  with  a  defluxion  from  the  great  canthus  of  a 
whitifh  matter  ^of  fbme  confiftence  :  So  that  fhe  continued  blind 
till  next  morning,  and  then  recover’d  the  uie  of  her  eye-lids,  as 
before. 

This  diforder  held  her  for  four  months:  from  which  time  all 
remedies  order’d  her  by  her  ptiyfician  proving  ineffectual,  fhe 
was  lent  to  Halieruc  for  the  benefit  of  the  waters. 

The  Dr.  had  a  fair  opportunity  (as  the  patient  and  be  lodged 
at  the  fame  houle)  of  oblerving  the  effedts  the  waters  had  on 
her.  She  was  pump’d  on  the  back  part  of  her  headland  necrc 
feven  times,  without  receiving  any  lenfibie  benefit ;  x  ne  ninth 
time  her  dilorder  felled  her  an  hour  later  than  ufual,  and  the 
defluxion  became  lefs  and  thinner.  The  next  evening  it  became 
two  hours  later,  and  the  following  night  fhe  had  as  much  conrv 
mand  of  her  eye  lids  as  ever.  She  took  the  douche  Tor,  to 
they  call  this  way  of  pumping)  the  next  morning  and  evening, 

and  was  entirely  cured.  .  ..  ,  -  ,, 

The  Dr.  fat  with  her  an  hour  that  evening,  carefully  pblerv  d 

her  eve-lids  by  candle  light,  and  alk’d  her  feveral  queftlons  on 
her  diforder.  She  open’d  her  eyes  as  wel!  as  the  £>?•  did  his, 
and  let  out  next  day  for  Montpelier* 


In  Account  ef  a  Man  whofe  Arm  with  the  Shoulder-blade 
was  torn  off  by  a  Mill,  on  the  15.  of  Aug.  1737  b  Jh  f * 
John  Belchier.  Phil.  T  rani.  N  449*  P*  3 *  3 * 

3N  E  Samuel  Wood,  about  t6  years  of  age,  being  at  work 
in  one  of  the  mills  near  the  ifie  of  Dm  over  aga.nft 
ieptford,  and  going  to  fetch  a  lack  of  corn  from  the  further 
m  of  the  mill,  in  order  to  convey  it  up  into  the  hopper,  car  - 

H  h  h  2 
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Jeisly  took  with  him  a  rope,  at  the  end  of  which  was  a  flip* 
knot,  which  he  had  put  round  his  wrift$  and  pafling  by  one  of 
the  large  wheels,  the  cogs  of  it  caught  hold  of  the  rope,  and 
he  not  being  able  to  difengage  his  hand  inftantly,  was  drawn, , 
towards  the  wheel,  and  rais’d  off  the  ground,  till  his  body  be¬ 
ing  check’d  by  tjae  beam  which  fupports  the  axis  of  the  wheel,, 
his  arm  with  the  flioulder-blade  was'feparated  from  it. 

At  the  time  the  accident  happen’d,  he  fays,  he  was  not  fenfi- 
ble  of  any  pain,  but  only  felt  a  tingling  about  the  wound,  and' 
being  a  good  deal  furprifed,  did  not  know  that  his  arm  was 
torn  off,  till  he  faw  it  in  the  wheel :  When  he  was  a  little  re¬ 
cover^  he  came  down  a  narrow  ladder  to  the  hrft  floor  of  the 
mill,  where  his  brother  was,  who  feeing  his  condition  ran  down, 
flairs  immediately  out  of  the  mill  to  a  houfe  adjacent  to  the; 
pext  mill,  which  is  about  ioo  yards  diftant  from  the  place 
where  the  accident  happen’d,  and  alarm’d  the  inhabitants;. 
But  before  they  could  get  out  of  the  houfe  to  his  afliflance,  he 
had  walked  by  himfelf  to  within  about  io  yards  of  the  houfe  y 
where  being  quite  fpent  by  the  great  effuiion  of  blood,  he? 
fainted  away  and  lay  on  the  ground :  They  immediately  took 
him  up,  and  carried  him  into  the  houfe,  and  flrew’d  a  large 
quantity  of  loaf-fugar  powder’d  into  the  wound,  in  order  to:> 
flop  the  hemorrhage,  till  they  could  have  the  aflHtance  of  a 
furgeon,  whom  they  fent  inftantly  for  to  Limehoufe  $  who 
brought  with  him  an  apparatus  for  a  broken  arm,  which  he  un* 
derftqod  by  what  he  could  learn  from  the  meflenger  to  be  the; 
cafe  :  However,  he  fent  home  for  proper  dreffings,  and  when  he 
came  to  examine  particularly  into  the  wound,  in  order  to  iecure 
the  large  blood- veflels,  there  was  not  the  leaf!:  appearance  of 
any,  nor  any  effufion  of  blood  :  So  having  firfl  brought  the? 
jflefhy  parts  ©f  the  wound  as  near  together  as  he  could,  by  means 
of  a  needle  and  ligature,  he  dreis’d  him  up  with  a  warm  digef. 
live,  and  applied  a  proper  bandage.  The  next  morning  he 
open’d  the  wound  again,  in  company  with  two  furgeons  more ; 
and  not  perceiving  any  efluf|on  of  blood  at  that  time,  he  drefs’c 
him  as  before,  and  lent  him  in  the  afternoon  to  St.  Thomas’s 
fiofpitaL  where  he  was  admitted  a  patient  under  the  care  oi 
Mr,  perfte,  from  which  time  he  was  conftamly  attended,  in  exy 
reflation  of  a  hemorrhage  from  the  lubclavian  artery :  Bui 
there  being  no  appearance  of  frefh  bleeding,  it  was  not  though; 
proper  tq  remove  the  drefling  during  the  fpace  of  four  days 
when  Mr. Feme  ooen’d  the  wound,;  at  which  time  like w if 

k  i  -it  ■  •;  V  •  ■  v  «  “A  >,  i  •  [  .y  ,  -I  Vr  I  '■  i  - 


Royal  Society.  -^.29 

therewas  not  the  leaft  appearance  of  any  blood-veflVls :  So  he 
dreis  d  him  up  again,  and  in  about  two  months  time  the  cure 
was  entirely  completed. 

Upon  examining  the  arm  within  a  day  or  two  after  it  was 
feparated  from  the  body,  Mr.  Bekhier  found  the  [cupula  frac- 
turd  tranlverlely,  as  were  likewife  the  radius  and  ulna  in  two 
places :  But  whether  thele  bones  were  fra#ured  before  the  arm 
\Vas  torn  off,  the  man  could  not  pofiibly  judge. 

The  mufdes  inferted  into  the  [cupula  were  broke  off  near 
their  insertions,  but  the  mulcles  arifing  from  the  jcapula  came 
away  with  it  entire. 

The  latijjimus  dorfi  and  peSlor alts  were  likewife  broke  off 
near  their  iniertions  into  the  os  humeri . 

The  integuments  of  the  jcapula  and  upper  part  of  the  arm 
were  left  on  the  body,  as  alio  the  clavicle. 

But  what  is  very  lurprifing  is,  that  the  fubclavian  artery, 
which  could  never  he  got  at  to  be  lecured  by  art,  /hould  not 
bleed  at  all  after  the  firft  dreffing  3  the  artery  being  feparated  fo 
happily,  that  when  its  coats  were  contraffed,  the  fle/hy  parts 
prels’d  again#  its  mouth,  and  prevented  any  effufion  of  blood, 

A  Bullet  lodged  near  the  Gullet  for  almofl  a  Tear  3  by  Georgs 
Lord  Carpenter.  Phil.  Tranf.  3M°  449.  p.  31 6, 

TH  E  late  Lord  Carpenter  was  wounded,  at  the  defence  of 
the  breach  of  Brihuega  in  Spain ,  in  the  mouth,  by  a 
fmall  mutket-ba!l,  which,  having  taken  away  part  of  his  up¬ 
per  lip,  beat  out  all  his  teeth,  excepting  two,  on  one  fide  3 
broke  and  fplinter’d  part  of  his  upper  jaw-bone,  went  thro"  his 
tongue,  and  lodged  itfelf  near  his  gullet,  where  it  remain'd 
fifty  one  weeks  and  three  days,  before  it  was  extrs&ed. 

The  ledge  which  was  made  upon  the  bullet  by  the  two  fore^ 
teeth,  lying  almoft  by  the  gullet,  and  continually  grating  upon 
it,  occasioned  an  intolerable  pain,  and  hindering  him  from  fal¬ 
lowing  any  thing  but  liquids,  it  brought  him  io  low,  that  his 
life  being  defpair’d  of,  to  make  a  final  trial,  his  tongue  was 
drawn  out  as  far  as  pofilble  3  and  one  of  the  burgeons  feeling 
the  ball  with  his  probe,  which  he  then  took  to  be  a  piece  of  a 
tooth  (feveral  pieces  of  teeth  having  been  beat  into  bis  tongue 
by  the  bullet)  and  endeavouring  to  extra#  it,  he  took  hold  of 
the  ledge  with  his  forceps,  and  pull’d  the  ball  out,  after  which 
he  recover’d  in  a  few  weeks. 

The  marks  of  the  foreteeth  were  to  be  feen  on  the  bulier, 

and  where  it  flatted  upon  the  jaw-bone, 

“  ^Jnere. 
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There  is  an  extraordinary  account  of  a  gun-fhot  wound  in 
‘Phil.  Franf.  N°  320,'  being  the  cafe  of  one  Dr.  Fielding  who 
was  (hot  in  near  the  eye  5  and  after  29  years  the  bullet  was  cut 
out  near  the  pomum  Adami . 


An  obflruBion  of  the  Biliary  Du 61s,  and  an  Impofihumation  of 
the  Gall-bladder ,  dif charging  upwards  of  18  Quarts  of 
Eilious  Matter  in  2  5  bDays*  without  any  apparent  defeff  in 
the  Animal  Functions  ;  by  Mr .  Claudius  Amyand.  Phil. 
Tranf.  N°  449.  p.  317. 

N  E  Mr.  Le  Grange ,  about  50  years  of  age,  of  a  fallow 
bilious  complexion,  died  of  an  abfcefs  in  the  gall-blad- 


o 


der. 

Dr.  Vat  as  his  phyfician  in  ordinary  fays,  that  about  14  years 
before,  this  Gentleman  was  affli&ed  with  a  tertian  ague,  which 
was  cured  by  the  bark  5  and  from  that  time  had  complained  of 
a  fenfe  of  weight,  and  fome  uneafinefs  and  hardnefs  in  the  re¬ 
gion  of  the  liver  and  borborygmi>  which  were  reliev’d  by  fre¬ 
quent  purgations;  notwithftanding  which,  he  had  enjoy’d  all 
the  appearances  of  health,  till  about  four  months  before  his 
death,  when  fome  fymptoms  of  the  jaundice  firft  began  to  ap¬ 
pear  on  him,  which  had  greatly  increafed  five  or  fix  weeks  be¬ 
fore  he  died,  when  he  began  to  complain  of  (hooting  pains  on 
the  right  hypocbondrium  ;  which  was  foon  follow’d  with  a  hard 
inflammatory  tumour  there,  rending  to  fuppuration. 

May  4.  Mr.  Amyand  met  Dr.  Vat  as  and  Mr.  Fiquel  his  fur- 
geon,  in  order  to  open  a  large  sbfcds  pointing  below  the  carti¬ 
lages  of  the  fecond  and  third  fpurious  ribs  on  the  right  fide.  It 
was  determin’d  to  open  it  immediately  with  a  lancet,  where¬ 
upon  a  pint  of  a  purulent  fetid  matter  was  difeharged.  The 
aperture  being  large,  and  the  dreflings  eafy,  by  the  next  day  it 
was  found,  that  a  very  large  quantity  of  fames >  and  tome  pus 
left  in  the  bag,  had  found  a  vent ;  and  this  was  fb  great,  that 
it  was  thought  proper  to  renew  the  dreflings  twice  a  day. 

This  had  the  defir’d  effed  lb  far,  that  from  this  time  the 


matter  decreafed  daily  till  the  12th  of  May\  when  during  the 
night,  the  wound  had  difeharged  near  two  quarts  of  matter  of 
a  faffron  colour,  intermixt  with  large  flakes  and  thick  lumps  of 
a  coagulated  lymph  or  jelly,  tinged  of  a  deep  yellow;  and  what 
furprifed  no  lets  was,  that  upon  dreffiog,  way  was  made  for  the 
dif  charge  of  about  a  quart  more  of  the  fame,  as  the  orifice  of 
the  burfted  bag  was  enlarged,  to  favour  the  coming  out  of  the 
large  flakes  and  lumps  of  jelly,  obturating  at  times  this  orifice  : 

During 
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During  this  day  the  dilcharge  was  very  great,  and  at  night 
about  a  pint  more  of  the  fame  matter  was  emptied  :  From  this 
time  a  ihort  and  thick  cannula  was  left  in  the  opening  of  the 
burfted  bag,  this  caufing  a  more  eafy  and  conftant  dilcharge  5 
and  a  vulnerary  inje&ion,  ftrongly  latu rated  with  fpirit  of  wine, 
had  the  good  effect  to  diminifh  it  very  confifterably  $  but  yet  it 
continued  fo  very  great,  that  there  was  juft  realon  to  apprehend 
the  patient  would  foon  link  under  fo  great  a  flux  of  this  bilious 
matter,  and  the  rather  as  his  ftomach  and  reft  failed  him  $  but 
the  dilcharge  daily  leflening,  and  his  appetite  and  reft  returning 
in  proportion,  he  recovered  ftrength  enough  to  be  able  to  walk : 
All  this  while  the  appearances  of  the  jaundice  were  wearing  ofij 
the  urine  was  returned  to  its  natural  colour,  and  the  patient  had 
regularly  a  natural  ftool  every  day,  till  about  8  days  before  his 
death  $  when  his  body  becoming  coftive,  the  phyfician  found  it 
neceflary  to  dilcharge  the  faeces  by  clyfters  and  lenient  purges  : 
W7hilft  Mr.  Amy  and  attended  him,  his  belly  was  always  free 
from  fullnefs  or  tenfion,  being  foft  and  lank,  and  he  lels  troubled 
with  wind,  than  he  had  been  for  many  years  before  :  Two  days 
before  he  died,  he  went  to  air  himielf  in  another  room  and 
caught  cold  :  This  is  prefumed  to  have  occasioned  a  fever,  fol¬ 
lowed  with  a  lethargy,  in  which  he  continued  till  the  29th  of 
May%  when  he  died. 

Upon  difle&ion,  it  was  obferved  that  the  patient  was  not 
near  lb  extenuated,  as  might  have  been  expelled,  after  fo  great 
a  dilcharge  of  bile  and  lymph  for  25  days  ;  for,  much  fat  was 
ft  ill  obferved  under  the  Ikin  and  elfe where,  and  his  flefh  not 
much  funk  from  the  natural  ftate,  but  the  blood- veftels  were 
found  extremely  empty  :  In  the  abdomen  the  caul  or  omentum 
was  fhrivel’d  up,  and  adher’d  to  a  great  bag  or  cyftis,  affixed 
to  the  infide  of  the  great  lobe  of  the  liver,  and  ftretching  from 
thence  along  the  right  flank,  over  one  hall  of  the  kidney  on 
that  fide  ;  The  left  lobe  of  the  liver  was  removed  from  the  left 
fide  to  the  right,  not  reaching  farther  than  the  right  edge  of  the 
Cartilage  enfformis,  and  the  'pylorus:  The  ligamentum  latum 
fuf gen  for  turn  hep  at  is  was  drawn  backwards  into  the  right  hypo- 
chondrium:  The  liver  was  of  a  natural  colour,  but  very  Imall, 
and  more  decayed  and  waited  in  proportion  than  the  other  <vij- 
cera>  but  as  free  as  they  from  any  preternatural  adhefion,  ob~ 
ftrufhon  or  induration  j  and  the  hag  or  cyfiis ,  an  ling  irorn  it, 
ftrongly  adhering  by  its  outfide  only,  to  the  peritonaeum,  down 
to  the  right  kidney. 
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Upon  pafling  the  finger  thro5  the  wound  in  the  integuments. 

It  entered  firft  into  a  cavity  made  between  the  peritoneum  and 
theoutfide  of  the  cyftiSj  in  which  the  matter  of  the  abfcefs 
had  been  lodged,  and  then  thro’  a  hole  in  the  cyftis,  or  grand 
bag  thro’  which  the  great  collection  of  bile  in  this  faccus  had 
afterwards  made  its  way  5  and  it  was  obferved  that  the  ftrong 
coalition  of  this  bag  to  the  peritoneum ,  round  that  part  where 
the  pus  had  been  collected,  had  fhut  up  all  communication  with 
the  cavity  of  the  belly,  and  thereby  prevented  any  extra vafation 
into  the  abdomen. 

Now  the  bag  or  cyftis  being  feparated  from  the  peritoneum* 
and  this  and  the  liver  fpread  on  a  board,  it  was  obferved  that 
the  matter  had  been  colleCled  in  the  gall-bladder,  without 
afleffing  the  liver  itfelf :  The  vefica  fellis  was  become  a  very 
large  bladder,  and  extended  fo  as  then  to  appear  capable  of 
containing  three  pints,  or  more  ;  it  was  nearly  as  broad  as  long  5 
It  arofe  very  broad  from  the  inner  furface  of  the  right  lobe  of 
the  liver,  which  it  occupied  about  10  inches  in  circumference  or 
more  *  its  bulk  had  removed  the  ftomach  and  pylorus  from 
their  natural  fituation,  and  prefled  them  far  under  the  left  hy- 
pochonder,  and  that  part  of  the  colon  placed  naturally  on  the 
right  kidney,  forwards  hpbn  the  fpine ;  its  furfaces  were  rugged 
and  unequal,  as  that  of  a  potato^  and  its  coats  thick  and  horny, 
forming  feveral  tumours,  elongations  or  expansions,  of  different 
fizes  and  figures  5  one  of  which,  as  large  as  a  hen’s  egg,  was 
full  of  a  cretaceous  matter,  intermtxt  with  hard  white  (tones : 
This  cretaceous  bag  was  made  in  the  duplicature  of  the  gall¬ 
bladder,  but  had  no  communication  with,  nor  opening  into  it} 
which,  feveral  other  tumours  appearing  of  the  fame  kind,  had  : 
Whence  it  was  prefumed  that  fome  very  fmall  pieces  of  creta¬ 
ceous  matter,  found  in  the  great  bag,  might  have  dropt  from 
them  into  it,  bur  it  is  more  likely  we  had  dropt  them  there,  be- 
caufe  nothing  like  them  had  been  discharged  thorough  the 
wound.  The  outward  opening  in  this  bag  anfwer’d  in  the  ca¬ 
vity  of  the  abfcefsy  wherein  inciflon  had  been  made,  as  this 
latter  was  formed  between  it  and  the  peritoneum.  In  the  bag 
were  found  about  two  ounces  of  the  fame  bilious  matter,  which  i, 
had  all  along  been  difeharged  5  which  being  computed  muft  i 
be  equal  to,  if  not  exceed  the  quantity  of  18  or  20  qustts,, 
during  the  25  days  the  patient  liv’d,  from  and  after  the  opening 
of  the  tumour. 

It  has  been  obferved,  that  the  liver  was  in  a  natural  flate, 
and  that  the  matter  collected  in  the  gall-bladder  had  not  in  the 
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leaft  wounded  or  affefted  the  liver  itfelf:  So  that  the  W- 
quantity  of  bile  and  lymph  daily  dilcharged  thro*  the  inciflon> 
mull  have  proceeded  from  the  internal  furface  of  the  diftended. 
gall-bladder. 

This  put  them  upon  enquiring  for  the  radices  cyfttCe?  and  the 
hepati-cyftic  du&s,  namely,  thole  very  duels  which  Giovanni 
Caldeji  has  fo  carefully  traced  in  leveral  animals,  and  delineated 
in  his  Obfervationi  Anatomicke  al  illuflrijjimb  S.  Franc  if co 
Redi ,  1687.  an^  which  Verheyen  has  dilcover’d  in  the  bullock 
kind,  but  could  not  trace  in  human  fubjedb}  namely  thefe 
dudis  whereby  fo  great  a  quantity  of  gall  has  been  deposited  in 
the  gall-bladder  ;  for  as  much  as  the  duffius  cyfticus  was  obtu¬ 
rated,  whereby  fome  anatomifls  have  fuppofed  the  gall  to  flow 
back  from  the  hepatic  dudfs  :  And  upon  difleSion,  was  traced 
a  trunk,  like  that,  which  Bidlow  and  W inflow  obferv’d  in  man, 
and  like  that  formed  by  feveral  branches  in  the  liver,  and  dif- 
charging  itielf  into  the  gall-bladder. 

The  dubius  communis  ckoledochus  was  found  empty,  and 
opening,  as  ulual,  into  the  cavity  of  the  duodenum  $  but  the 
cyftic  dudf  was  comprefled  by  the  bag  in  fuch  manner,  that 
nothing  could  pals  thro’  it. 

The  fpleen,  pancreas,  and  all  the  other  vtfeera ,  were  in  a 
natural  itate,  laving  (as  hath  been  already  obi'erv’dj  that  fome 
of  them  had  changed  their  natural  fixations. 

Upon  the  whole  it  appears,  1.  That  the  animal  fun&ions 
have  been  noways  vitiated  by  lome  of  the  vifeera  having  been 
difplaced  5  and  not  with  Handing  that  for  25  days  the  diicharge 
of  the  bile  thro’  the  wound  had  been  fo  great,  that  little  was 
left  to  pals  into  the  duodenum ,  neverthelefs  he  digelted  his  food 
well.  The  flools  continued  regular,  till  within  a  few  days  be¬ 
fore  be  died  ,  and  even  to  the  laft  the  faces  all  along  retain  J 
their  natural  colour. 

2.  It  may  be  obferv’d,  that  the  jaundice  in  this  patient  was 
not  occalioned  by  the  obit ru chon  in  the  cyfiic  duel,  tho  that  is 
imagined  as  a  common  caule  of  this  malady  :  For,  tnis  obftruc- 
tion  mull  have  been  of  many  years  Handing,  and  thjs  patients 
jaundice  was  of  a  very  late  date.  Nor  was. his  jaundice  owing 
to  any  retention  of  the  bile  in  me  porus  bilianus ,  from  the  tu¬ 
mour  continually  prefling  that  duft,  and  thereby  obftruSing 
the  free  diicharge  of  the  bile  from  the  glands  Oi  the  liver  into 
the  duodenum  and  gall  bladder  5  nor  even  to  the  ftrpng  com- 
preflion  and  total  obftrnftion  of  lome,  yea  a! molt  all  the  biliary 
duas,  viz.  the  port  biliar ii,  the  duSus  kepaticus ,  the  kepafa 
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cyfticii /and  the  duBus  cyfticus.  and  communis  choledoch  us ;  the 
principal  of  which  are  feated  in  the  cavity  of  the  great  lobe  of 
the  liver,  under  the  preflfure  of  this  great  and  hard  tumour,  and 
under  its  inereafe  for  near  14  years  together,  obftru&ions  and 
compreffions  generally  accounted  as  primary  and  idiopathic 
caufes  of  the  jaundice  5  becaufe  no  diftemper  like  the  jaundice 
bad  appear’d  in  this  patient  till  a  few  months  before  his  death $ ; 
and  no  true  jaundice  till  within  a  few  weeks,  and  only  then  as 
the  abfeefs  formed  in  the  neighbourhood  of  the  liver  had; 
brought  an  inflammation  there  :  But  as  all  the  fymptoms  of  his 
jaundice  began  to  wear  off,  foon  after  the  pus  had  got  a  vent, 
viz.  as  the  inflammation  of  the  liver,  brought  on  occafionally 
by  a  fuppuration  in  the  neighbouring  parts,  wore  off,  and  iome: 
days  before  the  burfting  of  the  gall-bladder,  it  does  not  appear; 
unlikely,  this  inflammation  of  the  liver  was  the  pathognomonic, 
caufe  of  the  jaundice  here  5  which  inflammation  of  the  liver,  as 
it  was  accidental  5  fo  the  jaundice  occaflon’d  thereby  was  a£fu- 
ally  removed  loon  after  a  vent  was  made  for  the  purulent  matter, 
which  had  occafion’d  this  inflammation. 


JV.  The  figures  refered  to  were  done  by  memory. 

A  (Fig.  2.  Plate  Xlbj  reprefents  the  external  furface  of  thee 
tight  lobe  of  the  liver. 

B.  B.  Parts  of  the  lame. 

C.  C.  The  ligament  which  fufpends  the  liver  to  the  dia» 
phragm. 

D.  The  ligament  which  fufpends  it  to  the  cartilage 


vnjiforms . 

K.  Part  of  the  gall-bladder  below  the  liver  in  its  fore-part 
emptied  of  its  contents,  arifing  from  the  cavity  of  the  righni 
lobe,  10  to  12  inches  in  circumference. 

F.  F.  F.  F.  Its  adhefions  to  the  peritonaeum . 

G.  An  opening  into  the  external  bag  or  abfeefs ,  or  incifior 


into  u.  y  _  j 

H.  H.H.H.H.  Elongations  and  inequalities  in  it. 

0.0. 0.  0.  The  angles  of  the  cyfiis  open’d,  fhewing  in  it 
back  parts  an  elongation  opening  into  it  at  P. 

A.  A.  A.  (Fig.  3.)  reprefents  the  concave  fide  of  the  liver. 

B*  The  umbilical  vein. 

C.  The  vefica  biliaria,  emptied ;  which  when  full  coverY 
aim  oft  all  the  inode  of  the  right  lobe  on  its  back  parr. 

JXD.  D.  I).D.  t).  Several  elongations  or  expansions  qf  thy 
vefica  opening  into  the  gall-bladder. 
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E.  The  cretaceous  bag  in  its  duplicate  Full  of  a  chalky 
matter,  intermixt  with  hard  white  irregular  Hones,  J 

Same  Obfervations  on  the  above  ■mention'd  Caje 5  by  2)r.  Alex¬ 
ander  Stuarr.  Phil.  Tranf.  N°  445?.  p.  325. 

THE  Dr.  points  out  what  appears  to  him  to  be  the  mecha- 
meal  and  neceflary  connexion  between  the  apparent  caufes 
and  the  effecds  in  this  uncommon  cafe. 

1.  As  to  the  original  or  prime  caufe  of  all  the  fymptoms,  fo 
wit,  the  diftention  of  the  gall-bladder,  now  become  a  morbid 
'ey  ft  is  of  an  enormous  fize. 

if  we  confider  the  fize  and  figure  of  the  liver,  the  fituation 
of  the  gall-bladder,  with  the  courfe  or  diredion  of  the  biliary 
vdiels,  from  various  places  of  the  liver,  towards  that  narrow 
ipace  where  the  pori  biliarii  open  into  the  cyftis,  it  will  ap¬ 
pear,  that  in  almoft  every  pofition  of  the  body,  at  leaft  in  an 
ereff,  lupine  and  lateral  pofition,  fome  of  thefe  biliary  du61s9 
terminating  in  the  gall  bladder,  ate  perpendicular  or  nearly 
perpendicular  to  the  horizon  and  to  th e  cyftis  :  Therefore,  as 
far  as  gravity  takes  place  in  the  animal  oeconomy,  the  bile  de¬ 
scending  by  thefe  duds,  will  prefis  upon  the  contents  of  the  full 
cyftis  and  its  fides,  as  a  cylinder  of  that  fluid,  of  the  length  ot 
the  Secretory  dutfs  or  tubes,  and  of  the  diameter  of  the  cyftis. 

Befides  this,  the  extremity  of  every  one  ot  thefe  final!  duffs 
conveys  its  fluid  into  the  full  cyftis ,  as  a  wedge  a<ded  upon  by 
the  repeated  flrokes,  impulfes  or  preflure  of  the  circulating 
blood  of  the  vena  porta,  where  it  fupplies  the  gland  at  the 
origin  of  each  fecretory  du£t. 

Therefore,  by  the  known  laws  of  hydroftatics  and  mechanics, 
it  is  plain,  that  the  force  of  this  lecretion  of  the  bile  info  the 
gaH-bladder  is  very  great,  and  the  quantity  thereof  confider- 
able  3  Sufficient  at  leaft  to  difiend  the  cyftis  to  an  enormous 
pitch,  where  the  dilcharge  by  the  ductus  cyfticus  is  not  equal  to 
the  iecretion  by  the  pori  biliarii,  and  tne  dufttus  hepchico~ 

cyfticus .  1  ..  . 

Thefe  faid  powers  do  fufficiently  account  for  the  diftention  ot 

the  abdomen  in  an  a/cites,  of  the  womb  in  gefiation,  of  the 
bladder  in  a  morbid  or  voluntary  retention  of  urine  ;  as  a  Ho  of 
morbid  lmpoftems  or  tumours,  and  ot  the  gall-bladder  m  ths 

cafe  before  us. 

But  this  diftention  could  never  have  happened,  without  a 
total  or  partial  obftruvBon  ot  the  excretory  du£t,  namely  the 

l  i  i  %  Had 
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Had  this  obftrufiion  been  at  once  total,  as  when  a  calculus 
is  thrown  fuddenly  out  of  the  cyjlis  into  the  duff,  and  flops  it 
entirely,  he  muft  have  had  the  jaundice  immediately,  or  very 
feon  after:  For,  notwithflanding  the  fftong  powers  above-men¬ 
tioned,  it  would  have  been  impoflible  for  the  tides  of  the  cyftis 
to  have  yielded  to  fuch  a  fudden  dilatation,  no  more  than  the 
womb  in  the  dr  ft  week  of  geftation  can  be  dilated  to  the  pitch 
it  is  brought  to  in  the  ninth  month,  without  a  rupture  :  So  that 
the  dilatation  here  muft  have  been  very  flow  and  gradual  $  and 
therefore  the  obftruflion  muft  have  been  at  firft,  and  probably 
for  feveral  years,  only  partial  3  and  the  gall-bladder  thus  flowly 
diftended,  gradually  yielded  and  gave  way  only  for  the  reception 
of  the  excels  of  the  fecretion  beyond  the  excretion  5  and  l’o  pre¬ 
vented  thejaundice,  or  regurgitation  of  the  bile  into  the  blood. 

This  partial  bbftruft ion  of  the  duffius  cyfticus  may  probably 
have  been  occafioned  by  one  of  thole  fmali  loft  incyfted  tumours, 
lodged  between  the  membranes  of  the  cyftis  fellea ,  near  the 
origin  of  its  excretory  duff,  containing  a  loft  white  pultaceous 
Inatter,  with  calculus's  or  chalky  concretions  in  its  centre. 

If  this  was  the  cafe,  it  is  conceivable  that  while  the  contents  of 
this  fmali  incyfted  tumour  was  fluid  or  fofr,  it  might  not  be 
capable  to  obftrufl  entirely  the  current  of  the  bile  thro’  the  ex¬ 
cretory  duff:  But  as  the  matter  of  it  grew  thicker,  and  its  bulk 
increafed,  by  prefiing  gradually  more  and  more  upon  the  duff, 
the  obftruffion  muft  increafej  and  the  formation  of  calculus's , 
by  their  preflure,  muft  at  iaft  make  the  obftruffion  total, 

But  as  the  cyftic  duff  was  at  opening  of  the  body,  entirely 
c  oak  feed  and  obliterated,  its  vicinity  and  fituation,  with  relpeft 
to  thtfe  fmali  incyfted  pultaceous  and  cretaceous  tumours,  cannot 
be  precifely  determined  5  and  therefore  this  is  offer’d  only  as  a 
probable  conjeffure. 

The  bulk,  contents  and  adhefions  of  the  gall-bladder  to  the 
iright  fide,  were  without  doubt  to  the  patient  a  very  fenlible, 
and  to  others  a  vifible  caule  of  his  firft  iymptom,  viz.  the. in- 
creaftng  weight  he  felt  in  the  region  of  the  liver,  for  14  years 
before  his  death. 

The  current  of  moving  humours  in  the  animal  body  is  always 
determined  moft  ftrongly  to  the  place  of  leaf!:  reftftance:  There¬ 
fore,  by  the  partial  obftruflion  of  the  cyftic  duff,  a  greater 
quantity  of  bile  than  ufual  will  be  forced  upon  the  biliary  duffs, 
leading  direflly  from  the  liver  into  the  great  hepatic  duff,  to 
discharge  itfelf  by  the  choledochus  communis  into  the  duodenum , 
fufficient  for  the  moderate  ufes  of  the  animal  occonomy  5  tho* 
*  '  mt 
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not  fo  perfe&ly  fufficient,  but  that  the  periftaltic  motion  in  the. 
prefent  cafe  felt  the  want,  or  at  leaft  thedefeft  of  the  cyftic  bile  5 
lo  far  as  to  become  weak  and  imperfedl  5  too  weak  to  propel  the 
faeces ,  or  keep  the  elaftic  air  within  due  bounds  5  and  therefore 
the  patient  muff  be  fubjeft  to  flatulent  diftentions,  and  feme  de¬ 
gree  of  coftivenefs,  only  to  be  reliev’d  by  fupplying  the  want 
of  a  fufficient  natural  flimulus  of  the  gall,  by  the  artificial  ftimii 
his  of  purgatives  and  cjyfters,  to  aflift  from  time  to  time  the  ex- 
pulfion  both  of  th efceces  and  alfo  of  the  flatus's,  for  the  eale  of 
the  patient,  as  was  pra&ifed  in  this  cafe. 

As  to  the  jaundice,  it  began  to  fhew  itfelf  four  months  before 
the  patient’s  death,  and  continued  increafing  till  the  external 
purulent  tumour  in  his  fide  was  opened,  and  then  it  began  to  de¬ 
cline,  and  quite  difappear  fbon  after  the  gall-bladder  burfi. 

It  is  ealy  to  conceive,  that  fo  long  as  the  gall,  defending 
from  the  fori  biliariit  could  make  its  way  into  the  cyftis 
felled^  and  dilate  it  5  there  could  be  no  regurgitation  of  the  bile 
into  the  blood  $  and  therefore  no  jaundice. 

But  fo  fbon  as  the  purulent  impoftem  began  to  form  itfelf  in 
the  neighbourhood  and  conta£!  of  the  diftended  gall-bladder, 
it  encroach’d  or  prefs’d  upon  the  cyftis  felled)  by  the  force  of  a 
great  many  vefleis,  pouring  fus  into  the  cavity  of  the  impoftem, 
urged  on  by  the  circulation  of  the  blood,  which  is  more  forcible 
in  thele  veffels  than  in  thole  of  the  liver. 

And  therefore  this  purulent  tumour  increafing,  will  very  for¬ 
cibly  incroach  on  the  cyftis  felled  in  contact  with  it  5  and  not 
only  hinder  its  farther  diflention,  but  even  force  the  gall  it  con¬ 
tains  to  regurgitate  or  return  again  by  the  fori  bilsarii  upwards, 
and  from  thence  by  the  capillaries  of  the  cdvdy  into  the  blood  $ 
and  lo  produce  the  jaundice,  without  railing  an  inflammation 
or  obflru&ion  in  the  liver  ltlelf,  whofe  vefleis  and  paflages  re¬ 
main  open,  tho’the  bile  take  a  retrograde  courfe  in  its  biliary 
fecretory  dutffs. 

.  But  fo  foon  as  this  acceffary  preffure  is  taken  off  from  the 
cyftis felled)  by  opening  and  emptying  the  purulent  tumour  or 
impoftem  in  its  neighbourhood,  adjoining  and  adhering  to  if, 
the  bile  begins  again  to  flow  freely  into  the  cyftis  j feheay  and 
dilate  it  as  before:  Therefore,  the  regurgitation  of  the  bile 
into  the  blood  ceaieth,  and  the  jaundice  begins  to  decline. 

Then  fo  fbon  as  the  rupture  or  burfling  of  the  gall-bladder, 
hardened,  and  it  began  to  he  emptied  5  all  degrees  of  reuitance 

being  now  entirely  taken  off  from  the  fori  b  ilia? 7/,  they  throw 
contents  fo  plentifully,  that  the  hepatic  duffs  are  gra¬ 
dually 
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dually  fruftrated  by  fucb  a  drong  rbvuUian  ;  the  bile  begins  to 
flow  all  to  the  wounded  and  almoft  emptied  cyftis  biliaria ,  and 
either  very  little  or  none  at  all  to  be  carried  by  the  dutlus  hepa- 
tictts  to  the  choledocbus  communis >  whofe  diameter  and  paflTage 
into  the  duodenum  was  found  larger  than  ufual,  bur  empty. 

In  this  ftate,  whicli  was  the  laft  ftage  of  the  diftemper,  the 
periftaltic  motion  begins  to  fail,  the  expulfion  of  the  faeces  to 
be  very  tardy,  or  not  at  all  to  anfwer  without  the  aflidance  of 
purging  medicines  or  clyfters,  which  alfo  had  but  a  very  (lender 
dfe<ft  5  the  patient  ceafeth  to  be  nourifh’d  (tho*  he  took  a  com¬ 
petent  quantity  of  food)  and  dies  in  a  week  after  this  coftive- 
nefs  began. 

The  degree  of  perfe&ion  of  tho  natural,  vital  and  animal 
functions  in  this  perfon,  during  14  years  indifpofition,  was 
Certainly  owing  to  the  foundnefs  of  all  the  vifcera ;  and  an 
almoft  fufficient  fecretion  and  excretion  of  bile  by  the  du&us 
hepaticus  into  the  choledocbus  communis ,  whofe  cavity  and 
paffage  into  the  duodenum  was  large  and  open;  which  could 
neither  have  been,  nor  have  continued,  without  a  continual 
and  proporrional  flux  of  bile  thro1  it. 

JFor,  it  is  well  known,  that  as  foon  as  the  fluids  ceafe  to  flow 
thro’  their  natural  duffs,  their  (Ides  foon  collapfe,  coalefce,  and 
at  lad  entirely  (hut  up:  Thnsthe  uraclous ,  and  canalis  arte'ri- 
cfus  Botalli  in  th e foetus,  (hut  up  entirely  foon  after  the  birth: 
And  the  Dr,  and  Mr.  Amyand  had  lately  feen  one  of  the 
ureters  entirely  colhpfed  and  (hut  up,  for  want  of  a  fluid  from 
the  kidney,  which  hadfecreted  no  urine  for  fome  time  ;  having 
become  a  cyfUs*  fill’d  with  a  thick  white  pulraceous  matter, 
nearly  of  a  chalky  confidence. 

Therefore,  as  the  duhlus  cy ficus  was  found  obliterated,  and 
the  choledocbus  communis  large  and  open,  it  is  plain,  that  no 
bile  had  for  fome  time  flow’d  thorough  the  former,  and  that 
there  was  a  conflant  (upply  from  the  duBus  hepaticus  to  the 
latter,  for  the  ufes  of  the  animal  oeconomy,  till  the  wound  or 
rupture  of  the  gall-bladder,  gradually  abating  its  current  by  that 
channel,  at  lad  dopp’dit  quite,  and  put  an  end  to  the  patient’s 
life  in  a  few  days  after. 

The  mod  eflential  points  in  this  cafe,  bearing  a  conformity 
with  what  the  Dr.  obierv’d  in  a  former  Tran/ablion,  concern¬ 
ing  the  ufe  of  the  bile  in  the  animal  oeconomy,  may  fo  far  ferve 
to  confirm  it. 
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jin  Hiftor ko-phyfical  Obfervation  on  the  Neufohl  Vitriolic 
Waters ,  commonly  call'd  Cement-  WafTejP ;  by  M.  Matthias 
Belius.  Phil.  Tranf.  N°  450.  p.  351.  Tranjiated  from  the 
Latin. 


THESE  fprings  are  a  mile  to  the  north  of  the  town  of 
Neufohl ,  in  the  large  copper-mine,  calPJ  Her'ren -grund: 
The  time  when  they  were  firfl  diicover’d  and  obferved,  is  uncer¬ 
tain:  1  hat  they  were  not  known  in  the  days  of  George  Agri¬ 
cola ,  the  German  ' ‘Pliny ,  may  be  concluded  from  his  lilence 
about  them. 

After  the  lacking  and  burning  of  Neufohl  in  1605  by  Botskay% 
the  miners,  to  lave  their  iron  tools,  as  their  hammers,  &c.  and 
other  effects,  hid  them  in  the  mines  5  where  remaining  for 
upwards  of  a  month,  they  were  found  in  thole  moift  places 
cover’d  over  with  a  crult  of  copper,  which  was  the  thicker,  the 
damper  the  place  was  where  they  had  lain.  From  thence  they 
therefore  concluded,  that  the  waters  trickling  down  along  the 
jfides  of  the  mines,  muff  be  endued  with  a  quality  of  producing 
copper,  which  at  length  gave  occafion  to  their  making  wooden 
trunks,  for  cohering  thefe  waters,  as  a t  Schmolnitz,  and  arch¬ 
ing  them  over. 

Now  this  compendious  method  of  producing  copper  approved 
itfelf  fo  much,  that  there  are  upwards  of  20  l'uch  places  $  two 
of  which  M.  Belius  gives  an  account  of,  whereby  one  may  eaftiy 
judge  of  the  reft. 

The  principal  one  is  about  75  fathom  perpendicular  depth  ; 
and  you  delcend  to  it  in  a  winding  manner  by  fteps  for  151 
fathom  :  The  water  trickles  down  in  fingle  drops  from  the  (ides 
of  the  mine,  and  is  received  at  iirft  into  a  (mailer  vefTel,  and 
after  that  into  one  larger,  and  divided  into  trunks.  Into  the 
leftcr  are  put  the  imalier  pieces  of  iron,  as  horfe-fhoes  and  the 
like,  which  in  three  or  four  weeks  time  are  turn’d  into  copper, 
of  the  fame  form  as  before,  but  embofs’d  a  little  :  And  the 
water  in  this,  has  a  much  greater  virtue  than  that  receiv’d  into 
the  larger  one:  For,  in  the  latter  the  iron  corrodes  (lowly,  and 
in  fuch  manner,  that  at  firft  only  a  (limy  pellicle,  of  a  yellowifh 
colour,  floats  upon  the  furface  of  the  water,  which  pellicle  at 
length  gradually  adheres  to  the  iron,  when  not  entirely  confirm¬ 
ed,  like  a  fat  flime,  which  the  miners  call  der  Jcbmund 5  and 
which  every  month  they  carefully  fake  from  oft  the  non,  and 
put  in  a  peculiar  high  place  to  drain  5  and  this  they  repeat 
till  the  iron,  or  the  greateft  part  thereof,  be  entirely  conlumed. 
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The  fecond  vault  is  15  fathom  lower,  which  from  its  form 
and  fituation,  is  call’d  the  long  vault :  For,  being  two  fathoms 
in  breadth  throughout,  it  is  25  fathoms  in  length  ;  In  this  the 
vitriolic  water  trickles  more  copioufly  than  in  the  reft  of  the 
vaults:  For  befides  that  it  drops  down  from  the  fides  and  roof 
of  the  mine,  it  has  two  conftant  fprings,  which  continually 
yield  a  ftream  of  water  of  the  thicknefs  of  a  ftraw. 

J  Both  fprings  rife  from  the  fouth  5  and  the  firft  is  three  paces 
to  the  left  from  the  entry  of  the  vault,  and  the  fecond  five  paces 
more  inwardly  ;  And  that  the  waters  may  not  be  wafted,  they 
are  conveyed  thro*  jfmall  pipes,  partly  into  wooden  trunks  and 
partly  into  fquare  veffels,  into  which  at  length  are  put  old  and 
new  iron. 

M.  Delius  obferved  that  the  trunks  for  receiving  the  water 
and  the  iron,  are  fo  carefully  difpofed  on  the  ground,  that  none 
of  the  water  can  be  loft:  For  what  is  receiv’d  into  one  trunk, 
flows  into  another,  and  from  this  into  a  third,  and  fo  on  $  yet 
the  efficacy  of  the  waters  is  much  di  mini  Add  :  For,  in  the  firft, 
the  iron  is  confumed  fooner  and  more  ftrongly  5  but  flower  and 
more  weakly  in  the  fecond  and  third. 

In  this  vault,  from  a  middle  wall,  there  trickles  down  a 
peculiar  and  more  limpid  fort  of  water,  which  is  therefore 
receiv’d  into  a  peculiar  vefTeb  And  into  this  the  copper,  made 
in  the  other  vaults,  is  at  length  put,  if  they  want  to  have  it 
purer  *.  For,  this  limpid  water  has  the  quality  of  rendering  im¬ 
pure  copper  more  fine  and  bright :  Befides  the  above  receptacles 
for  the  vitriolic  waters,  there  are  up  and  down  in  the  windings 
of  the  mines,  damp  places,  where  iron  is  tinged  of  a  copper 
colour,  which  jfhews  that  all  their  moifture  is  vitriolic. 

As  to  the  water  itfelf,  it  appears  greenifh  in  the  veffels  or 
refervoirs  •  tho’,  in  a  clear  glals,  it  be  limpid,  and  traniparent 
like  crvftal ;  it  is  inodorous,  but  of  a  vitriolic  aitringent  tafte, 
and  of  a  cold  nature.  M.  SeHus  unwarily  tailing  a  few  drops 
of  the  water  at  the  fprings,  had  his  lips  fhrivel’d  upin  fuch  man¬ 
ner,  as  thofe,  who  arc  juft  recover’d  from  a  fever.  After  hav¬ 
ing  crept  thro’  thefe  iubterraneous  paftages  for  three  or  four 
German  miles,  he  felt  no  pain  in  his  lips,  but  a  gentle  lend  of 
itching  ;  but  upon  coming  into  the  open  air,  they  began  at  firft 
.to  fwell,  and  afterwards  to  luppufate  :  In  other  relpects^  the 
water  has  the  fame  efficacy,  only  where  it  happens  to  trickle 
down  more  copiouily  :  For  then  it  is  more  dilute,  and  flower  in 
g  iron. 
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The  water  h  fo  far  from  fppiling  the  wooden  trunks  and  re" 
fervoirs,  that  receive  it,  that  it  hardens  and  makes  them  laffc  lon¬ 
ger  than  ufual. 

The  vaults,  in  which  the  veffels  are  included,  have  no  ftrong 
fmell,  nor  any  vitriol, which  (hoots  every  where  elfein  this  mine  ; 
and  this  M.  Betius  takes  to  be  owing  to  the  moifier  air, 
which  diflolves  it,  and  does  not  fufifer  it  to  coalefce  into  fila¬ 
ments  or  cryftals:  Yet  in  lbme  vaults,  where  thefe  waters 
trickle  down,  one  fhall  find  a  whitifh  Hone  in  one  place,  and 
quite  bluifh,  like  vitriol,  in  another:  And  likewile  at  the  fides 
of  the  drifts,  next  the  bottom  of  the  vaults,  there  is  a  concre¬ 
tion  of  a  kind  of  mean  lalt,  which,  mixt  with  a  moift  and  yel¬ 
low  earth,  is  infipid,  and  friable  like  lapis  fpecularis . 

The  miners,  in  delperate  cafes,  do  with  great  hopes  of  fuc- 
cefs,  drink  this  vitriolic  water  as  a  medicinal  potion,  which  at 
length  caufes  either  a  purging  or  a  vomiting,  of  both  at  the 
lame  time. 

The  ufe  of  it  is  fafer  in  ophthalmia's ,  if  it  be  cautioufly  ap¬ 
plied  in  the  manner  of  a  collyrium :  ‘  For,  vitriolic  waters  do 
‘  fervice  to  the  eyes*,  as  Agricola  fays  lib.  II.  p.  m.  117.  de 
natura  eorum  qu<e  effluunt  ex  terra. 

The  copper,  which  tjiele  vitriolic  waters  generate,  is  much 
finer,  more  du£lile,  and  apter  to  ftnelt  and  fufe  than  the  other 
kinds  of  copper;  whereby  goldfmiths  have  been  induced  to 
make  bowls,  drinking  cups,  and  tobacco  boxes  of  it. 

While  this  copper  remains  in  the  waters,  it  is  much  more 
friable  than  when  taken  out  of  them :  For  then  it  hardens  in 
fome  meafure,  by  a  clofer  concretion  of  its  coriftituent  par- 

ticles.  „ 

The  above  mentioned  (lime  is  no  other  than  indigeired  copper, 
precipitated  from  the  water,  and  (licking  to  the  iron;  whicn  is 
yearly  carried  to  the  copper-forge  at  lAeufobl^  and  there  refined 
into  the  pureft  copper,  and  that  without  any  wafte  ;  by  realon 
that  the  iron  which  is  confumed  by  the  vitriolic  water  leaves 
behind  it  a  little  heterogenous  matter  in  the  laid  (lime. 

Before  thele  vitriolic  veins  of  water  were  Ipoil  d  by  an  inun¬ 
dation  that  happened  within  M  Bellas' s  memory,  it  is  certain, 
a  greater  quantity  of  copper  was.  produced  from  iron  :  For,  in 
1707  eighty  eight  centners  of  iron  were  turned  into  copper; 

whereas  now  icarce  20  centners  a  year.  #  . 

Whence  we  may  eafily  conclude,  that  that  inundation  greatly 
impair’d  the  priftine  efficacy  of  the  vitriolic  waters  ;  the  veins, 
becoming  more  copious,  entirely  weakened  the  vitriolic 
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which  they  carried  along  with  them;  and  the  few  [ vitriolic 
vaults,  there  formerly  were,  produced  more  copper,  than  10 
vaults  now  ;  becaufe  molt  of  them  do  not  produce  folid  copper, 
but  , fhme  only,  which,  as  has  been  laid,  mud  at  length  be  re¬ 
fined  in  a  itrong  fire. 

Thus  far  as  to  the  diipofition  of  rhefe  vitriolic  waters :  M. 
Helius  comes  now  to  give  an  account  of  the  experiments  hehim- 
lelf  and  his  friends  made  to  find  out  their  more  intimate  nature. 

JSx.  i .  A  pound  of  the  ftrongeit  vitriolic  water,  gradually 
and  flowly  evaporated,  was  at  full  turbid,  deposing  a  little 
dirty  powder,  which,  afterwards  boil’d  todryneis,  lett  behind 
it  two  fcruples  and  a  half  of  a  greenifh  remainder;  this  remain¬ 
der  diflolv’d  in  water,  in  the  ulual  manner,  yielded  a  green  fo- 
lution;  whichat  length  filtred  and  evaporated,  gave  two  ferupks 
of  cryftals  of  vitriol.  What  remain’d  of  the  powder  was  of  a 
dirty  colour,  and  weigh’d  fix  grains  :  So  that  a  pound  (apothe¬ 
cary  weight)  of  the  vitriolic  water  icarcc  holds  above  two  fcru¬ 
ples  of  vitriol  of  copper. 

litf.  2.  A  pound  of  the  fame  vitriolic  water,  precipitated 
with  oil  of  tartar,  became  turbid  and  of  a  fea  green  colour;  this, 
at  length  filtred,  left  a  remainder  in  the  (trainer;  which  dried, 
yielded  two  lcruples  and  a  half,  with  a  little  mean  fair. 

£x.  3.  In  fine,  a  pound  of  vitriolic  water  in  a  glais  accu¬ 
rately  flopped,  began  to  tinge  inlenfibly  of  a  copper  colour,  an 
iron  wedge  that  had  been  put  into  it,  with  bubbles  adhering  to 
it  here  and  there;  the  following  day,  the  water  became  turbid 
andwhitifh,  with  wbirifh  ftreaks  oblervable  at  the  fame  time 
at  the  bottom  of  the  glafs,  and  about  the  wedge:  And  lome 
days  after,  a  dirty  or  copperifh  l'ediment  was  oblerv’d  on  the 
lame  wedge. 

From  theie  experiments  we  learn. 

1.  That  this  water  is  really  vitriolic,  and  plentifully  fatura- 
ted  with  vitriol  of  copper,  and  flows  from  metallic  veins,  m 
which  the  vitriolic  pyrites  is  diflblv’d. 

2.  That  the  lame  water  corrodes  and  diffolves  iron,  and 
precipitates  its  copperifh  particles;  which  infenfibly  put  on  the 
form  of  the  iron,  put  into  it,  and  to  which  they  adhere;  and 
this  a  more  accurate  inlpethon  of  this  copper  abundantly  ihews : 
Fur,  it  is  not  formed  into  a  iolid  and  fmooth  mafs,  but  confifts  of 
avail  number  uf  little  grains,  which  coaldce  into  one  friable 
body,  like  the  (pawn  of  fiih. 

And  indeed  it  is  a  thing  well  known  both  to  chemifls  and 
metallurgies,  and  even  to  fuch  as  are  but  moderately  acquainted 
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vith  thcfe  arts,  that  one  metal  is  precipitated  by  another:  For, 
juickfilver,  diffolv’d  ip  aqua  fort  is ,  precipitates  lilver  j  (ilver 
ead  5  lead  copper;  and  in  line,  copper  iron. 

Hence,  upon  diffoJving  a  bit  of  copper  in  aqua  fortis ,  and 
ifterwards  putting  into  it  a  bit  *>f  iron,  the  lame  tranimutation 
nay  be  obferv’d  therein,  as  in  the  vitriolic  waters ;  namely 
hat  menftruutn  will  corrode  and  diflblve  the  iron,  and  at  the 
ame  time  the  copper,  mixt  with  the  menjlrunm>  will  be  lepa- 
ated  from  it,  and  lubfide  infenfibly  and  (lowly  into  the  place 
>f  the  iron. 

Since  thefc  things  are  really  lb  ;  we  may  hence  refute  the 
onclulions,  rafhly  drawn  by  lome  from  the  effects  of  this  vitri¬ 
olic  water. 

And  1.  Since  an  equal  bulk  of  copper  is  ufually  got  from 
his  water,  with  the  iron  put  into  it ;  fuch  argue  wrong  who 
hink,  that  the  iron,  corroded  by  the  'water,  depnfites  the  cop¬ 
ter  particles  it  contain’d,  as  loolened  from  their  rye,  and 
ntirely  confumes  the  remaining  material  parts,  or  caufe  them 
ani(h. 

2.  Nor  can  the  effential  tranimutation  of  iron  into  copper 
ake  place  in  this  whole  operation  of  nature ;  which  alchemifts 
nd  other  pretended  artifts  perfuade  themfelves,  and  others ; 
s  if  a  more  imperfed  and  ignoble  metal  could  be  entirely 
hanged  into  one  more  perfed  and  noble :  For,  it  lufficiently 
ppears  from  the  aboce-mentioned  experiments,  and  from  phy- 
cs,  that  the  aforefaid  vitriolic  water  does  not  transform  iron 
lto  copper,  but  only  depofite  its  copper  particles,  with  which 
:  was  before  impregnated.  And  M.  jBclius  might  from  his 
wn  oblervation  evince  the  quite  contrary  to  what  thde  pre- 
rmded  artifls  affirm  :  For,  if  iron  and  copper,  metals  nearly 
Hied,  cannot,  by  the  help  of  nature  itleif,  be  transformed 
nto  one  another,  as,  for  inftaace,  iron  become  copper,  much 
Hs  can  that  be  expeded  from  art,  evep  advanced  to  the  greatell 


tol*)  * 

That  among  all  the  metals,  copper  and  iron,  are  peculiarly 

ied  to  each  other,  M.  Henckel  has  abundantly  made  our  11) 
pyritutn .  p.  424*  where  at  the  lame  time,  p.  422  he  affirms 
it,  amongft  lb  many  experiments,  he  did  not  meet  with  any 
»ne,  or  copper  ore,  which  the  magnet  would  not  attract :  So 
it  the  attractive  virtue  of  the  magnet  next  to  iron,  is  oblerv  a 
affeCt  copper  :  And  fince  iron  and  copper  are  metals  that 
uaily  yield  what  is  properly  call’d  vitriol;  a  thing  which 
jnot  be  laid  of  the  other  metal*  under  the  lame  Ipecies  and 
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form  :  For,  they  are  of  a  like  fubftance  and  colour,  either  green 
or  blue  5  and  were  the  pretended  hermaphrodite  vitriol  found 
any  where,  it  muft  neceflarily  be  dilcover’d  by  infallible  figns 
In  the  prefent  operation  of  nature  $  and  yet  this  never  happens. 

Moreover,  that  the  vitriolic  waters  of  Neufohl  derive  an  their 
virtue  and  efficacy,  as  mention’d  above,  from  the  vitriolic  py¬ 
rites  difJolv’d  in  Tubterraoeous  meatus^ s,  is  a  thing  both  felf- 
evident,  and  confirmed  by  the  works  at  Schmolnitz :  For,  the 
W hole  tra£f  of  that  town,  both  on  the  furface  and  infide,  abounds 
in  a  vitriolic  pyrites:  So  that  the  vitriolic  water  {cement -wajjer) 
fprings  up  plentifully  not  only  within  the  mines,  but  on  their 
furface  3  whence  it  happens  that  it  is  at  the  fame  time  ftronger 
and  more  efficacious  to  precipitate  copper  than  the  water  in 
Herren  grund:  And  the  people  of  Schmolnitz  are  wont,  in 
dry  weather,  and  when  the  vitriolic  waters  in  the  fprings  faiF, 
to  water  abundantly,  with  common  water  from  thetieighbouring 
fprings,  the  heaps  of  vitriolic  pyrites  landed  from  the  mines,  as 
a'lfo  the  old  drifts ;  fo  that  this  common  water,  by  elixating  the 
vitriolic  pyrites ,  does  thereby  acquire  its  virtue  of  corroding 
Iron,  and  precipitating  copper;  Which  happens  thus 5  thele 
common  waters  running  together  into  wooden  trunks  and  veffels, 
do,  by  elixating  the  pyrites ,  acquire  the  fame  virtue  and  efficacy 
with  the  native  and  vitriolic  waters. 


A  Bubonocele  or  rupture  in  the  Groin,  and  the  Operation 
made  upon  it  3  by  Mr .  Amyand,  Phil.  Tranf.  N°  450. 
p.  361, 

ON  the  8rh  of  O5lobert  1737,  one  Mrs.  Sennet,  70  years 
of  age,  of  a  thin  habit  ot  body,  had  a  return  of  a  tu¬ 
mour  in  the  groin,  with  unulual  pain,  which  was  loon  followed 
with  a  cruciating  one  in  the  belly,  and  iucb  colics,  Teachings, 
and  excrerpentitiouvS  vomitings,  as  ufually  attend  the  ffrangula- 
tion  of  the  gut  in  the  miferere  mei.  This  came  upon  her 
unawares,  and  the  diftrels  Ihe  was  in  made  her  forget  that  for 
2 5  years  before  fhe  had  had  a  (welling  in  the  groin,  as  big  as 
a  hafel-nut,  which  leldom  had  given  her  any  uneafinefs,  and 
which  Ihe  never  fufpe&ed  to  be  a  rupture.  Latterly  the  pa¬ 
tient  had  been  more  fubje£f  to  colics  than  ufual,  but  that  was 
Imputed  to  bad  digeffions  3  and  that  day  Ihe  had  ufed  no  mo¬ 
tion  capable  of  producing  a  rupture  :  So  that  it  was  by  chance 
that  Mr.  Defpaignol ,  who  was  lent  for  the  next  day,  di  {cover’d 
the  caufe  of  the  complaint.  She  was  blooded,  clyfterd,  fo? 
minted, ‘  poulticed  and  embrocated  3  but  the  complaints  iubiilb 


in« 
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ing  with  a  continual  fwgultus ,  Mr.  Amyand  was  call’d  in  the 
nth. 

The  tumour  was  now  oblong,  about  the  bignefs  uf  a  hen’s 
lomewhat  inflamed,  yet  not  tenle,  nor  lo  painful  as  to 
take  much  notice  of  it. 


Upon  the  repeated  ufe  of  the  above- mention’d  means,  and 
of  lenient  purges  and  opiates,  the  vomitings  and  hiccough  were 
at  times  flopped,  and  the  patient  made  lo  much  eafier,  as  to 
ground  hopes  of  fuccefs;  but  as  during  fix  days  the  patient 
had  had  no  paffage,  and  the  tumour  could  not  be  reduced,  it 
was  thought  unfafe  to  delay  the  operation  any  longer.  At  this 
time  fhe  was  free  from  a  fever,  the  belly  was  not  tenfeK  and  /he 
had  confiderable  intervals  of  reft. 

The  tumour  felt  unequal,  tho’  it  appear’d  even,  and  pappy, 
as  the  tumours  of  th  momentum  generally  are  $  and  therefore  of 
that  kind  which  is  always  molt  difficult  to  reduce,  the  omentum 
not  having  that  elaftic  fprmginefs  which  favours  the  replacing 
of  the  guts. 

Upon  direction  it  was  found  embodied  in  the  hernial  bag, 
and  that  upon  the  external  furface  of  the  flits  in  the  abdominal 
mufcles,  the  folds  of  it  had  formed  a  round  protuberance,  not 
unlike  the  os  tincae  in  the  vagina ,  or  like  a  bourlet ,  which,  by 
comprefling  the  gut,  prevented  its  return  into  the  belly,  and  by 
obturating  the  opening,  as  the  gut  prefs’d  upon  it,  had  ftrangu- 
lated  about  an  inch  of  the  gut  encompaft  by  it  in  the  hernia. 

This  being  the  6th  day  from  the  beginning  of  this  diforder, 
the  gut  in  that  place  was  found  of  a  very  Iwarthy  colour,  but 
yet  fpringy  ;  fo  that  it  was  not  quite  mortified.  It  lay  incloled 
in  a  net,  "formed  by  the  omentum ,  (dike  a  fifh  in  a  fi/hing  netj 
ftrangulating  the  gut  under  its  preflure  without  the  abdominal 


muicles. 

it  was  with  fome  difficulty  the  omentum  was  torn  off  and  lepa- 
rated  from  the  bag  it  was  attach’d  to ;  and  as  this  lay  in  the  way 
of  the  reduction  of  the  gut,  and  almoft  fphacelared  ;  lo  it  was 
cut  off  without  any  previous  ligature,  tho’  its  vefllls  were  tur¬ 
gid  and  large,  as  it  was  impoflible  to  pull  it  out  fo  as  to  make 
the  ligature  upon  the  found  part  of  it  j  after  which  ^reduc¬ 
tion  of  the  gut  might  eafily  have  been  made,  without  enlarging 
the  annular  flit :  For,  this  made  no  ftri&ure  to  prevent  it. 

But  the  quantity  of  the  omentum  within  it  being  large  and 

bulky,  and  the  gut  in  a  very  crazy  ftate,  a  was  thought  more 

expedient  to  enlarge  it,  to  make  the  rrduShon  of  the  whole 

ea(v  Afterwards  the  amentum  was  detach  d  from  us  adhriion 
'  t  j  *  round 
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round  this  place,  and  pull’d  farther  out ;  and  a  ligature  being 
made  upon  the  found  pm  of  it,  that  was  alfo  replaced  in  the 
belly,  and  the  entrance  ftopt  with  a  conical  tent,  dipt  in  the 
yolk*  of  an  egg  and  oil  of  St .  John' s  wort  $  the  belly  was 
embrocated,  and  the  draftings  well  fecured  :  For,  as  the  pa¬ 
tient  was  very  much  oppreffed  with  an  afthma  ;  lo  fhe  was 
obliged  to  be  fitting  in  bed. 

From  this  time  the  hiccough  and  excrementitious  vomitings 
difappear’d,  but  the  Teachings  and  vomitings  continued  near 
five  days  longer,  before  the  faces*  detain’d  above  the  ftrangu- 
Jated  gut,  could  make  their  way  downwards,  tho’  they  were  fre¬ 
quently  invited  by  clyfters  and  lenient  purges. 

The  patient  was  blooded  immediately  after  the  operation  ; 
and  foon  after  took  an  emollient  and  carminative  clyfter,  which 
was  repeated  night  and  morning;  and  an  oily  laxative  of  two 
drachms  of  manna ,  and  half  an  ounce  of  oil  of  fweet  almonds, 
in  mint  and  fmall  cinnamon-water,  every  four  hours. 

At  firfi  the  evacuations  were  exceeding  fetid,  black,  griping 
and  frequent ;  but  they  became  more  moderate,  as  fhe  took  ab- 
forbents  and  diluents;  but  yet  fo  frequent,  that  it  was  thought 
proper  to  reftrain  them  by  gentle  aftringents  ;  fo  that  fhe  might 
be  enabled  to  bear  them. 

In  five  or  fix  days  the  (tools  had  remov’d  the  tenfion,  which 
appear’d  on  the  belly  after  the  operations;  the  Teachings  and 
vomitings,  and  the  remaining  fymptoms  went  off;  the  wound 
digefted  well,  and  the  patient  continued  in  a  mending  way. 

It  has  been  already  obferv’d,  that  this  old  woman  was  very 
much  affixed  with  an  afthma  :  She  had  at  times  violent  fits  of 
it ;  and  the  14th  day  from  the  operation  fhe  had  one,  with  a 
total  ffcoppage  of  the  dilcharge  from  her  lungs,  which  choak’d 
her  on  the  17th  day. 

This  cafe  confirms  M  Amy  and  in  what  he  has  frequently 
©bferved  on  the  like  occafion;  namely,  that  as  the omentum  is 
the  principal  obftacle  to  the  reduclion  of  the  guts  in  ruptures  ; 
fo  it  is  the  occafion  of  the  greateft  accidents  that  attend  that 
evil.  It  wraps  up  and  encloles  the  prolapfed  gut,  like  a  net, 
whole  faften’d  end  within  the  belly  ftrangulates  the  part  detain’d 
in  the  rupture  without  the  abdominal  apertures,  where  it  is 
confined  ;  and  is  produ£!ive  of  fuch  folds  in  it,  and  preffures 
of  the  gut  wrapt  up  therein,  as  is  oftener  the  caufe  of  a  ftran- 
gulation  and  miferere  met  than  the  tendinous  flits  of  the  exter¬ 
na]  oblique  muicles  in  the  inguinal  rupturev  or  tendinous  open¬ 
ing  in  the  navel :  which  upon  thefe  is  feldom  found  inflamed, 
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and  can  never  contrail  fo  fuddenly,  as  to  obftruCt  the  return 
the  gut  into  the  abdomen ,  when  the  omentum  is  wanting :  Agree¬ 
able  to  which,  it  is  rare  to  find  any  (Irangulated  rupture  that  is 
not  attended  by  it. 

The  fatty  fubftance  of  the  omentum  fubje&s  it  to  inflamma¬ 
tions,  fuppurations  and  putrefactions,  that  contaminate  the  neigh¬ 
bouring  parts.  It  wants  that  elaftic  lpringioefs  the  guts  have, 
which  favour  the  reduction  in  ruptures.  It  frequently  (lays  be¬ 
hind  when  the  guts  are  reduced,  and  therefore  bars  the  patient 
not  only  from  the  benefit  of  retentive  trufles  he  (lands  in  need 
of  for  his  fecurity,  but  it  dire&s  the  gut  into  the  rupture  whejfe 
it  lies,  the  guts  being  very  apt  to  Hide  down  along  it  ;  and 
when  it  is  fixt  in  the  rupture,  it  too  often  pulls  and  draws  into 
it  the  caecum  and  colon  it  is  attach’d  to,  and  even  the  (lomach 
itfelf,  in  proportion  as  the  quantity  of  it  in  the  rupture  happens 
to  be  more  or  lefs  5  and  therefore  umbilical  ruptures  are  the 
moft  dangerous  of  any :  For,  as  the  omentum  lies  over  the  guts, 
fo  it  is  always  preft  in  foremoll,  in  the  ruptures  of  this  part, 
which,  when  large,  will  likewile  cauis  an  elongation  of  Cue 
bottom  of  the  bladder  that  way,  and  a  difficulty  of  urine,  in 
proportion  as  the  urachus  attach’d  there  is  ftretch’d  forwards 

towards  the  navel.  ,  ^  _  r  u  i  me 

The  pain,  attending  the  prolap fus,  loon  (wells  the  ve dels  01 

the  omentum,  and  that  will  fill  up  the  apertures  in  the  abdomi¬ 
nal  muf&es,  thro*  which  the  vifeera  are  fallen  out,  prevent 
their  return,  and  bring  on  an  inflammation:  If  by  plentiful 
bleeding  the  veffels  emptied  do  not  facilitate  the  return  of  the 
parts  prolapfed,  and  all  the  confluences  that  are  generally  ob¬ 
serv’d  upon  the  like  occafion  ;  and  if  thefe  do  not  operate  loon, 
it  is  very  feldom  that  any  thing  is  got  by  the  application  ana 

ufe  of  all  the  other  means  preferibed. 

It  is  however,  certain,  that  it  is  very  dangerous  to  depend 
too  long  upon  them  5  and  that  a  fufpenfion  of  the  fymproms  is 
no  fecurity,  whilft  the  due  courfe  of  th c  frees  is  interrupted. 

The  cale  here  mentioned  may  be  a  warning  to  others,  not  to 
delay  too  long  an  operation,  whereby  the  parts  are  to  be  re- 
lea4d  from  confinement;  and  which  ottener  would  be  fuccelsrul, 

lf  In  The  caletf'a  roptl« with  a  miferere  mi,  W  deny  that 

excrements  and  clyfters  from  the  lower  guts  can  alcend  and  be 
difeharged  thorough  the  mouth,  upon  a  prdumption  Mat  .  e 
ftr-noufation  which  prevents  and  flops  the  deictnt  ot  a  tmn 
fluid  downwards,  muft  likewife  prevent  the  alcent,  and  el^e- 
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all  y  of  fuch  folid  fubftances  as  are  faid  to  be  dilcharged  up* 
wards  5  and  the  rather  that  the  valvula  coll ,  and  the  rugae  of 
valves  of  the  guts  muff  impede  the  afeent ;  But  the  fad  is  true  5 
and  there  is  no  one  conversant  in  pradice  but  has  obferv’d  faeces 
and  oily  clyfters  difeharged  upwards. 

If  this  be  allow’d,  it  will  follow,  that  in  the  rupture  of  the 
guts,  there  is  a  paflage  thorough  their  pipe  $  and  cohfequently, 
that  the  ftrangulation  mu  ft  be  lefs  than  it  is  generally  alcer- 
tain’d. 

The  inflammation  of  the  guts  inverts  (but  we  do  not  know 
how)  their  periftaltic  adion,  and  the  difebarge  of  the  fasces  $ 
and  that  fo  long  as  that  is  continued  :  Inlbmuch  that  this  will 
continue  even  for  feme  days  after  the  redudion  of  the  gut  is 

made.  , 

Parts  inflamed  and  in  contad  will  loon  ftick  and  coaleice  to¬ 
gether.  Pain  is  the  indicating  fign  of  inflammation ;  and  an 
inflammation  is  an  intumefadion  of  the  veflels  in  the  parts 

inflamed.  .. 

If  then  pain  happen  to  be  an  attendant  of  a  rupture,  wherein 
the  omentum  is  concerned  $  and  the  parts  fo  inflamed  continue  in 
contad;  that  is,  if  the  parts  prolapfed  in  a  rupture  are  not 
foon  reduced,  they  will  fwell  in  the  bag,  and  be  knit  together  5 
and  by  tilling  up  the  opening,  by  which  they  had  prolapfed, 
choak  up  the  paflage,  clog  and  prevent  the  returning  back, 
comprels  the  guts  under  the  preflure,  and  ftrangulate  them  more 
and  more,  ini  proportion  as  their  bulk  fhall  i nc reafe  fo  long  as 
the  fluids  can  flow  into  the  compreft  canals ;  in  which  they  at 
laft  ftagnare,  and  upon  extravafation  fuppurate  ;  or  the  mortifi¬ 
cation  of  the  parts  eompreft  enfues. 

A  Pin  taken  out  of  a  Child's  Bladder  ;  by  Mr.  William  Gre~ 
gory.  Phil.  Tranf.  N°  456=  p.  367. 

MR. Gregory  was  call’d  to  the  afliftance  of  a  woman  in 
travail :  The  foetus  prelentcd  in  a  traniverfe  portion. 
He  foon  recovered  the  feet,  and  in  a  few  moments  delivered  the 

woman.  .  . 

The  funiculus  umbilkalis  was  fo  fliort,  that  it  was  with  dif¬ 
ficulty  he  could  make  a  ligature  upon  it,  in  order  to  make  a 
feparation  :  He  immediately  extraded  the  fecundine,  and  mea- 
iur’d  the  funiculus y  which  was  little  more  than  four  inches  long. 

As  foon  as  the  woman  was  taken  care  of,  he  examin’d  the 
child,  which  he  found  to  be  imperfed  in  feveral  parts,  there 
bcinp  no  anus,  nor  privities  to  diftinguilh  of  what  lex  it  was: 

Where 
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Where  the  vulva  fliould  be,  there  was  a  froall  perforation  (fhos 
no  appearance  of  labia )  thorough  which  the  urine  always  palPd 
away  :  There  was  likewife  a  large  hernia  umbilicalis,  and  a 
little  lower  in  the  lined  alba  was  a  perforation,  into  which  the 
return  open’d  ;  and  that  way  the  excrements  pais’d  during  the 
time  the  child  liv’d,  which  was  almofl  10  weeks. 

Several  days  before  the  child  died,  a  gangrene  appear’d  on 
the  hernia,  which  foon  pafs’dinto  the  inteftines,  and  oceafion’d 
the  child’s  death.  The  hernia,  Mr.  Gregory  thinks,  was  oe. 
cafion’d  by  the  fhortnefs  of  the  funiculus,  which  did  not  grow 
in  length  proportionable  to  th c  foetus  5  the  child  was  perfeft  in 
all  other  parts. 

When  the  child  died,  Mr.  Gregory  only  infpe&ed  into  the 
reblum  (which  he  found  as  above  delcribed)  and  into  the  uri¬ 
nary  bladder,  which  he  found  very  l'mall,  and  no  urine  in  it : 
The  child  was  never  obferv’d  to  make  water  in  a  ftream  whiljf 
it  liv’d,  which  makes  him  think  the  fphintfer  vefiCdC  was  im¬ 
perfect  ... 

In  handling  the  bladder,  be  found  fomething  fharp  pointing 
to  his  finger  •  he  could  not  difcover  what  it  was  till  he  fnip  d 
off  the  neck  of  the  bladder :  He  then  took  out  ot  the  bladder 
a  tough  kind  of  fubftance,  about  the  bignels  of  a  fm&ll  fig,  in 
which  was  a  pin  with  the  head  on,  and  very  black* 

A  very  extraordinary  Calculus  taken  out  of  the  ladder 
after  Death,  by  the  Marquis  de  Caumont.  Phil  Irani 


s°45o.  p.  3^9.  . 

IG.  4.  Plate  XU.  reprefents  an  uncommon  (tone  found  m 
jl,  the  bladder  of  a  man  after  death,  which  the  Marquis  de 
Caumont  had  eaufe  engrave  in  his  own  prelence,  exactly  con. 

brmable  to  the  original.  ,  . 

The  ableft  phyficians  and  the  bed  anatomifts  be  con, ul ted  on 

his  (object,  affur’d  him  they  never  faw  any  thing  ot  the  kina 

1  » 

'  The  engraving,  tho’  very  exaft,  does  not  come  up  to  this 
angular  work  of  Mature;  its  ten  branches  which  prcad 
:bf  centre,  have  fome  relemblance  vvnh  thole  oi  ccrta.n  plan  s. 

Ir  is  with  him  a  matter  of  difficulty  to  think,  tha<  the 
rvftem  of  juitta-pnfttinn,  which  is  employ’d  to  explain  the  uc- 
1  "  g  owth  ./common  ftones  or  M,  can  hold  g-ed 

"  U  ~  *>r  tip  Knwev'-r  ventures  not  to  advance  that. 

^T  ^II-kS  tho’  the  ihape  of  the  branches  of 
•ion  has  any  fl*a  e  ,  whkh  lccrrl  deft.n’d  to 

foe  (tone,  and  of  tfo.  can<*J.»  >  »  7  r  >  convex 

"  V  O  L  ’  X  X2  L  A  1 
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convey  the  nutritions  juices,  do  in  fome  meafure  favour  this  hy* 
pothetis. 

From  the  account  of  this  ftone  fkilful  lithotomifts  may  reap 
fome  advantage  for  perfe&ing  their  operations :  For,  allowing 
the  poffibility  of  calculi  of  a  conformation  fomewhat  like  this, 
which  they  may  judge  of  by  knowing  the  bulk  of  the  ftone, 
they  will  underhand,  that  in  fuch  a  cale,  no  other  method  but 
that  of  the  high  operation  can  facilitate  the  extraction  of 
an  extraneous  body,  whole  branches  cannot  fail  caufing  confi- 
derable  lacerations  3  unlefs  they  found  lome  favourable  circum- 
itances;  and  that  the  contexture  of  it  were  brittle  enough  to 
break  it  before  its  being  extracted, 

An  Account  of  the  above-mentioned  Cafe  3  by  M .  Salien. 

Phil.  Tranf  N°  450.  p.  371. 

O  N  E  jfofeph  Vaffe>  of  Le  Fbor ,  a  fmall  town  at  a  fhort 
league’s  diftance  from  Life  in  the  County  of  VenaiJ]in> 
66  years  of  age,  of  a  rebuff  conftitution,  who  ufed  to  travel; 
about  to  fairs  and  markets  in  the  faid  County,  and  dealing  in 
corn  and  cattle,  without  having  ever  complain’d  of  any  indilpo- 
fttion,  began  on  the  14.  of  February  1731,  to  feel  in  the  night¬ 
time  fome  difficulty  of  making  water,  attended  with  a  fmarting; 
about  the  glans  3  which,  however,  did  not  hinder  him  from 
attending  his  bulinefs  as  before. 

On  the  28th  of  March  1732,  the  faid  Vaffe  was  feifed  in 
the  night  with  a  true  ifehuria ,  which  cruelly  tormented  him. 

On  the  29th  in  the  evening  M.  Salien  was  fent  for  to  fearch 
him  and  to  draw  off  the  urine  3  he  accordingly  drew  fix  cups, 
each  containing  a  pint  and  a  quarter ;  The  patient  found  im¬ 
mediate  eafe,  and  continued  without  pain  or  fever  3  fo  that  he: 
thought  himfelf  entirely  cured  :  But  the  night  following  the 
pains  returned  3  which  made  him  refolve  to  come  to  Lifle  to  be 
nearer  at  hand  to  be  founded.  Fie  came  on  the  30th  of  March  \ 
and  had  his  water  drawn  off*  regularly  every  day,  morning  and 
evening  till  the  15th  of  April  following,  during  -all  which 
time  the  patient  iuffer’d  no  pains,  did  not  fall  away,  nor  had 
any  fymptoms  of  ficknefs  upon  him. 

On  the  15th  of  April  he  l'upped  with  his  ufual  appetite  1 
But  half  an  hour  after  fupper  he  was  ieiled  with  a  violent  fhak- 
3ng  hr,  which  laffed  a  full  hour  3  upon  which  a  burning  fevet 
enlued,  attended  with  an  unquenchable  thirff,  with  a  violenf 
head  ach  and  extraordinary  relildsnels. 
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In  this  condition  M.  Salien  found  the  patient  about  8  in  the 
evening,  being  the  hour  he  ufualiy  went  to  found  him.  He 
immediately  prepared  bimfelf  to  draw  off  the  patient’s  water 
according  to  cuftom,  thinking  thereby  to  procure  him  iome 
eale.  Till  then  the  catheter  had  enter’d  without  any  obHade  - 
but  this  time  upon  pufhing  it  into  the  bladder,  he  felt  a  done 
which  obHru^ted  its  paflage.  Me  turned  the  catheter  to  the 
left,  and  hit  upon  one  of  the  branches  of  the  Hone,  as  repre* 
tented  in  Fig,  4,  Plate  XIL 

In  order  to  know  whether  there  was  not  another  Hone,  M. 
Salien  drew  the  catheter  a  little  back,  turning  it  to  the  right,* 
which  was  done  without  any  difficulty  :  And  having  pu fil’d  it 
in  again,  he  met  with  another  branch  of  the  fame  Hone,  which 
he  took  for  a  Hone  different  from  the  former  $  and  concluded 
then  that  he  had  found  leveral  Hones  in  the  patient’s  bladder: 
And  that  if  the  bad  lymptoms,  which  appear’d,  Ihould  continue 
any  longer,  there  was  no  probability  of  his  recovering. 

Accordingly,  the  hiccough  coming  upon  the  patient  on  the 
noth,  and  the  other  fymptoms  not  dilcontinuing,  he  died  on  the 
28th. 

The  Hone  was  taken  out  four  hours  after  his  death. 

The  extraordinary  figure  o[  this  Hone  will  be  of  no  great 
ife  in  prablical  forgery  $  but  it  may  furnifli  matter  of  much 
ealoning  to  philofophers,  to  know  how  it  could  be  formed  in 
he  bladder  $  and  yet  not  be  troublelbme  to  the  patient  for  lb 
ong  a  time  3  and  what  had  given  it  lo  particular  a  figure  and 
b  regular  a  fhape. 

M.  Salieri ,  for  his  part,  queHions  not  but  it  was  fufpended  in 
:he  patient’s  bladder,  where  it  might  be  framed  by  the  urine  ; 
:he  dried  membranous  filaments,  which  were  Hill  perceivable 
in  the  extremities  of  fome  of  the  branches,  are  a  new  proof  of 
:his  conje&ure.  The  Hone  happening  afterwards  to  loolen  itfelf, 
may  have  occafioned  to  the  patient  all  thole  lymptoms  that  at 
iaft  befel  him,  and  afterwards  death  itfelf. 

This  opinion  may  appear  extraordinary,  to  able  lithotomffi^ 
ind  he  fubmits  it  to  their  better  judgment. 


Zoncern'tm  the  above-mentioned  Stone  3  by  Sir  Hans  Sloane" 

Phil.  Tranf.  M°  450.  p.  3  74- 

Tp  £  above-mentioned  Hone  is  lb  lingular,  that  among 
iome  hundreds  of  thofe  in  Sir  Hans  Shanes,  pofteffion, 
le  had  not  any,  that  came  near  it. 


Once* 
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Gnce,  it  is  true,  he  had  under  his  care  a  Gentleman  between 
£o  and  70  years  of  age,  who  had  extraordinary  difficulties  in 
making  water,  and  an  inccnveniency  even  beyond  that  5  namely, 
that  fie  could  not  fit  in  an  ordinary  chair,  without  fuffering  ex* 
ceedingly  in  the  region  of  the  peritoneum. 

With  the  help  of  lenient  foft  medicines  and  waters,  the  pa* 
tient  voided  by  the  urethra  a  ftone,  which  Was  flat  in  the  mid* 
die,  and  fmootb,  but  had  five  points,  like  the  rowel  of  a  fpur: 
The  points  of  the  rays  were  fharp,  but  there  were  no  alperities 
nor  organizations  on  their  furfaces  :  The  ftone  was  fmall,  fo 
as  after  many  days  to  pafs  along  the  urethra :  But  had  it  not 
pafled  thro*  the  neck  of  the  bladder,  but  remain’d  therein,  it 
would,  in  all  probability  have  attracted  matter  to  all  the  points 
or  rays,  and  increafcd  in  all  dimenfiofls. 

It  is  very  common,  that  when  any  extraneous  folid  fubftance 
.  gets  into  the  bladder,  there  is  either  attrafled  to  it,  or  there 
adheres  to  and  lurrounds  it,  a  tartareous  calculous  concretion, 
which  afifumes  the  figure  of  the  faid  body  now  in  its  centre,  as 
a  nucleus. 

There  was  a  foldier  cut  in  St.  Thomas's  Hofpital ,  London * 
for  the  fione,  which,  when  extradled,  was  found  to  cover  a 
mullet-bullet,  that  had  been  (hot  into  his  bladder,  where  it 
was  cover’d  by  a  calculous  concretion. 

A  gentlewoman  thinking  with  a  filver  bodkin  to  thrufi  back 
a  ftone  that  was  engaged  in  the  neck  of  her  bladder,  it  flipped 
into  it,  and  the  calculous  matter  gather’d  on  the  larger  end  into 
a  ftone  of  an  oblong  figure  and  equal  thicknefs,  half  an  inch  ail 
found  the  bodkin. 

A  common  pin,  which  by  fome  means  or  other  had  got  intq 
the  bladder  of  a  young  woman,  was  there  coated  all  over  by  a 
calculous  matter  :  but  having  occaficrfd  a  fiftulous  ulcer  in  her 
groin,  it  was  difenafged  thence  with  the  matrer  of  the  ftftula. 

It  is  in  this  manner  that  bezoars  are  formed  :  For,  the  Dr.  has 
the  o  mmon  Eaft- India  bezoars,  which  are  roundifh,  and  have 
in'  their  centres  the  feeds  of  a  loft  of  acacia ,  which  had  at- 
trailed,  or  was  coated  over  by  that  lubftance,  efteemed  a  great 
cordial  qr  alexipharmic  5  while  others  are  long,  and  gather’d  in 
layers  or  coats  upon  the  (talks  of  vegetables :  And  he  has  one 
formed  round  the  ftone  of  that  great  plumb,  which  comes 
pickled  from  thence,  and  call'd  mango. 

As  to  the  alperities  or  prickles  on  the  rays,  they  are  taken 
notice  of,  lo  long  ago  as  rbe  time  of  Gorfidius  Cdfus%  who 
sjh  VI L  c.  z6\  calk  them  calculi  /ptnofi  1 
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It  may  fcern  very  flrange  and  paradoxical,  that  the  fewer  thy 
knobs,  afperities  or  prickles  are  on  the  furface  of  calculi ,  the 
more  troublefbme  they  are  to  the  perfons  in  whole  bladders  the 
lie. 

Dr.  Hickes  was  greatly  tormented  with  the  Hone  in  his 
bladder,  el'pecially  upon  any  motion.  He  Would  not,  on  ac¬ 
count  of  his  age  and  feveral  other  reafons,  fubmit  to  be  cut  for 
the  diitemper^  but  order’d  his  executors  that  he  fhotild  be 
open’d  alter  his  death,  and  the  flone  taken  out  of  his  bladder, 
put  into  a  filver  box,  and  given  Sir  Hans  Sloane  to  be  placed  in 
his  collection  of  fuch  kind  of  curiofitics.  What  is  very  parti¬ 
cular  in  this  ftone  is,  that  the  protuberances  and  prickles  upon 
it  were  few,  and  at  a  diftance  from  each  other:  Every  one  of 
them  had  made  a  hole  in  his  bladder,  like  a  fheath  or  locket  3 
and  when  upon  motion  they  were  remov’d  out  of  their  corref- 
ponding  Iheath,  they  hurt  the  bladder  in  the  found  parts,  and 
put  him  upon  the  rack. 

When  the  prickles  are  thick-let,  one  hinders  the  other  from 
entering  or  wounding  lb  deep  3  and  probably,  does  not  get 
much  farther  than  the  mucus  which  lines  the  infide  of  the 
bladder. 


Some  Oil  of  SafTafras  cryflalliz’d  3  by  Mr .  Maud.  Phil, 

Tranf.  N°  450.  p.  378. 

MR.  Maud  obferv’d  the  following  uncommon  phenomenon 
in  chemiftry,  namely  that  fomc  eiTential  oil  of  laffafras, 
which  had  Hood  expos’d  to  a  frofty  night  in  an  open  veflel,  was 
changed,  three  parts  out  of  four,  into  very  beautiful  transparent 
cryftals,  three  or  four  inches  in  length,  half  an  inch  in  thicknefs, 
and  of  an  hexagonal  form. 

Thefe  cryltals  fubfided  in  water,  were  indiffoluble  in  if, 
inflammable  in  the  fire,  and  when  expos’d  thereto  melted  into 
their  priftine  ffate. 

Hence  it  is  evident,  that  they  full  retain  the  natural  quali¬ 
ties  of  an  oil,  tho’  they  appear  under  a  different  modification 
of  their  conftituent  parts. 

What  is  moft  remarkable  herein  is  a  tranfmutation  from  a  fluid 
to  a  lolid  body,  of  fuch  a  particular  figure,  and  from  a  yel- 
lowifh  liquor,  not  unlike  Madera  wine,  to  a  very  pellucid 
bodv,  like  ice,  congeal’d  from  the  mod:  tr-anfparent  water. 

This  feems  to  afford  a  new  inftance  of  cryflallizat’on,  which 
beino  generally  accounted  for  by  the  particles  of  a  fluid,  or 
^hoie  of  any  other  body,  impended  by  the  fluid,  brought  nearer 
■  ■  '  ■  J  by 
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by  cold  $  and  at  length  coming  within  the  fphere  of  each 
Others  attra&ion,  unite  together  into  an  immediate  contaft. 

This  oil  being  one  of  the  heavieil  oils,  and  even  heavier  than 
water,  is  the  more  likely  thus  to  unite,  as  its  parts  are  nearer  to 
one  another. 

This  may  be  as  hint  to  the  curious,  to  difeover  wherein  con* 
fills  the  difference  of  lolidity  and  fluidity  5  and  likewife  fhews 
how  much  the  colour  of  bodies  depends  on  the  mechanical 
fitgation  of  their  parts.  \ 

In  Phil,  'Tranjy  N°  389.  and  431  Dr.  Neuman  gives  an  ac¬ 
count  of  a  like  cry  Utilization  from  thyme,  which  he  calls  cam¬ 
phor  a  thy  mi, 

ifin  extraordinary  Damp  in  a  Well  in  the  Ifle  of  Wight  z  by 
Mr,  Benjamin  Cooke.  Phil.  Tranf.  Na  450.  p.  375?. 

IN  jfune  1733,  a  farmer,  in  hopes  of  finding  a  perpetual 
fpripg  of  good  water,  funk  a  well,  whole  diameter  was  le- 
ven  to  the  depth  of  45  feet  (thro*  a  foil,  whofe  furface  was  a 
kind  of  brick  earth,  mixt  with  fand?  which  in  defending  be¬ 
came  almoit  entirely  hard  coarle  yellow  fand)  which  work  em¬ 
ploy’d  the  labourers  about  2©  days,  without  finding  the  leall 
appearance  of  water. 

At  the  dillance  of  about  18  foot  from  the  top,  a  flratum  of 
a  mineral  mixture,  about  9  inches  thick,  was  dug  thorough, 
without  any  inconveniency  5  nor  were  the  workmen  in  the  leall 
incommoded  in  carrying  on  the  work,  till  about  the  12th  day 
after,  when  towards  the  evening  they  were  much  annoy’d  with  a 
faint  fuffbeating  heat,  (which  they  compar’d  to  that  coming 
from  the  mouth  of  an  oven)  and  which,  as  they  were  drawn  up, 
was  moll  remarkably  perceiv’d,  when  they  came  over  againll 
the  mineral  flratum  abovementioned,  to  come  out  in  the  form  of 
a  warm  fulphureous  halitus . 

The  next  morning,  a  lufty  young  man  attempted  to  go  down 
(hand  over  hand,  as  they  call  it)  by  means  of  a  fingle  rope 
which  was  ufed  to  draw  up  the  earth  dug  up:  But  as  foon  as 
he  came  over  againll  the  above  mentioned  flratum ,  he  became 
incapable  of  fuflaining  his  own  weight,  fell  down  to  the  bot¬ 
tom,  and  died  immediately. 

Another  young  man,  not  fufpefling  the  caufe,  had  the  rope 
nimbly  drawn  up,  and  having  leafed  himlelf  aitride  a  crola 
Hick,  fixt  to  the  rope  for  that  purpole,  was  hailily  let  down  to 
his  friend's  afliflance:  But  when  he  came  to  the  lame  dillance 
horn  the  top,  he  was  obierv’d  to  give  the  rope  a  very  great 
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fnock;  and  when  he  came  t°  the  bottom,  foil  down,  as  the  other 
^  v  ^}&K  llm’  ,was  lc,2C<i  with  violent  convulfions 
expired/ ^  him  m°re  than  a  quarter  of  an  hour,  and  then  he’ 

wa/n';'rd,  p  jrlon  10  hopes  of  fetching  up  this  fecond  before  he 
vvas  quite  dead,  was  tied  faft  into  a  large  baftet,  and  let  down 

hi/bre^h1  y  •  Brr  he  ‘°  the  fame  firatum>  Ending 
on  Iff  h  8u°lng  fas  .hf  ,e*Prefs  d  »)  he  cried  out,  and  was  drawn 
JfP.rf  l’  but  remain  d  in  the  open  air,  for  the  fpace  of  near 
hali  an  hour,  pale  as  dead,  panting  and  fpeechlefs. 

lne  dead  bodies  were,  within  three  hours  time,  drawn  up  by 
means  of  a  fort  of  tongs,  ufed  to  fetch  things  up  from  the  bottom 

i  u  leV  ,buc  brought  fuch  a  difagreeable  ftench  in  their 
cioaths  with  them,  as  made  fcveral  hardy  men,  who  affifted  in 
doing  of  it,  vomit. 

I  he  next  day  a  cat  was  let  down,  and  at  the  fame  place 
ieized  w’jth  convulfions:  But  being  drawn  quickly  up  again9 
•loon  came  to  herlelfj  which  experiment  was  repeated  leveral 
times  for  fome  weexs  following  $  whereby  it  was  found,  that 
this  deitru&ive  vapour  was  lometimes  of  a  greater,  and  fume*’ 
times  lefler  force,  and  at  other  times  quite  gone$  fo  that  the 
cat  felt  no  uneafinels :  And  a  lighted  candle,  which  would 
lometimes  be  immediately  extinguifhed,  as  loon  as  it  funk 

below  this  deadly  flratum ,  would  burn  clearly  at  the  very 
bottom. 


It  was  very  remarkable,  that  there  was  a  whitifh  fog  in  the 

well,  io  thick  that  one  could  but  juit  lee  the  dead  bodies 
through  it. 

Water  being  fcarcc  in  that  place,  the  w’ell  was  left  open  for 
about  eight  months,  in  hopes  the  damp  might  at  length  entirely 
leave  it  5  but  indead  ot  that,  it  became  worle  $  and  not  confin¬ 
ing  itleit  within  its  firA  bounds,  it  overflow’d  at  the  top  5  where 
when  the  air  was  mold,  it  appear’d  like  a  thin  white  fog  5  and 
when  the  air  was  dry,  could  be  perceiv’d  like  a  warm  breath, 
at  all  times  diffufing  a  fulphureous  flench  (fomerhing  like  that 
which  arifes  from  filings  of  iron  while  corroding  with  vinegar) 
affefling  thole  who  came  into  it  with  a  giddinefl,  fhortnels  of 
breath,  and  propensity  to  vomit :  So  that  at  laft  the  well  was 
fill’d  up,  being  troublefome  to  the  family  which  liv’d  near  it. 

The  above-mentioned  flratum  is  continued  to  the  neighbour¬ 
ing  clift;  where  when  heated  with  the  fummer’s  fun,  it  gives  a 
^oilbmeiulphureous  flench:  and,  after  moderate  rains,  is  covered 
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with  a  yellowifh  efflorefcent  fait,  very  aftringent  and  acid.  On 
the  fhore  below  are  gather  d  pyrites 

By  a  letter  afterwards  from  Mr.  Cooke,  he  fays,  that  the  vein 
which  was  cut  through  the  middle  of  the  well,  from  whence 
were  emitted  the  fatal  effluvia,  is  a  crude  are  made  up  of  iron, 
fulphur,  and  acid  fairs,  mixt  with  pyrites. 

Thefe  effluvia  were  not  perceiv’d  till  after  the  vein  had 


im¬ 


bib’d  the  air  for  feveral  days. 

W  hi  lit  the  air  continued  dry,  thefe  effluvia  lubfided,  and  lay 
in  the  lower  part  of  the  well,  which  feem’d  fill’d  near  to  an 
exafl  level  with  the  ftratum  from  whence  they  came. 

But  when  the  weather  became  rainy,  the  quantity  as  well  as 
the  impetus  of  the  effluvia  increafed  to  fuch  a  degree,  as  to  ap¬ 
pear  in  mornings  over  the  top  of  the  well,  in  the  form  of  a  milt, 
and  gave  great  annoyance  to  thofe  that  came  within  its  fphere 

ofaSivity.  ,  r  . 

From  hence  it  is  worth  obferving,  that  the  lame  damp,  ac¬ 
cording  to  the  variation  of  the  weather,  is  fpecifically  heavier  or 
lighter  than  the  air. 


Concerning  Magnets  having  more  Poles  than  t-wo  $  by  Mr. 
John  Karnes.  Phil.  Tranf.  450.  p*  $&3* 

rTp  HE  fagacious  Dr.  Halley ,  in  his  account  of  the  changes 
X  of  the  .variation  of  the  magnetical  needle,  upon  the  hypo¬ 
thesis  of  the  earth’s  being  one  great  magnet  having  four  magne¬ 
tical  poles,  tells  us,  that'he  had  found  two  difficulties  not  ealy 
to  furmount  *  the  one  was,  that  no  magnet  he  had  ever  leen  or 
heard  of,  had  more  than  two  oppofite  poles  ;  Whereas  the  earth 

had  vifibly  four,  if  not  more,  &c. 

In  looking  over  the  copy  of  the  journal  book  of  the  Royal 
Society ,  Vol.  II.  Mr,  Eames  finds  the  following  article. 

4  July  20,  1 660,.  Mr.  "Ball  produced  feveral  Ioadftones,  and 
4  among  them  two  terrella's ,  one  of  which  feem’d  to  have  four 
«  noles,"  with  a  circle  paffing  between  them,  of  no  virtue  at  all. 
4  Some  of  the  company  fuggeded,  that  it  was  probable  this 
*.  (tone  confided  of  two  dones,  by  nature  cememented  together 
«  by  a  pieeefflriat  had  no  magnetical  quality  it?  it.* 

6)0.  Whether  this  done  c*n  be  come  at,  to  examine  whether 
It  be  a  fingle  or  a  double  done  ? 


-  :  y  \  4  -  .<  .•  ■  .  r  y 
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Account  of fome  Magnet i cal  Experiments*,  by  ‘Dr.  Be- 
faguliers.  Phil.  Tranf.  N°  450.  p.  314* 

-*  ■  -  ^  ^  .  '  /  i  '  * 

N  1715,  trying  fome  experiments  on  a  very  large  weak  load- 
flone,  Dr.  Defaguliers  found  that  it  had  feveral  poles:  Then 
he  tried  feveral  other  loadftones,  and  often  found  four  poles  in 
liich  as  had  bten  armed,  when  he  took  off  their  armour. 

In  large  coarfe  ftones  he  found  fometimes  eight,  nine  or  ten 
poles:  This  made  him  believe  all  loadftones  to  have  feveral 
poles:  But  when  he  tried  My  Lord  Eaifley's  loadftones,  and 
other  very  good  ones,  he  then  found  that  homogeneous  load¬ 
ftones  had  but  Jtwo  poles  $  thofe  that  have  more  being  only  an 
aggregate  of  magnetical  and  other  matter,  which  makes  an  he¬ 
terogeneous  fubftance.  Such  is  the  Society's  great  loadftones 
Por,  it  has  feveral  poles.  ^ 

.  On  the  24th  of  June  173 6,  the  Dr.  made  the  following  expe¬ 
riment,  before  the  Royal  Society..  #  .  . 

He  took  a  bar  of  iron,  of  one  fourth  of  an  inchin  diameter 
(which  haying  flood  for  15  years  in  an  ere<5l  pofition,  had  ac¬ 
quir’d  a  fixt  pole  at  top:  So  that  the  end,  which  had  flood 
uppermoft,  attracted  the  north  end  of  a  compafs  needle,  and 
the  other  end  the  fouth  end  of  the  needle)  and  having  fufpended 
it  by  a  firing  for  the  fpace  of  half  a  year,  it  acquird^a  fixt 
fouth  pole  at  that  end,  as  well  as  it  had  done  at  the  other  in 
15  years  time,  without  dimimfhing  the  virtue  ot  the  other  endj 
So  that  both  ends  of  the  rod  in  any  fituation  attracted  the  north 

end  of  the  compafs  needle.  .  -  .  * , 

That  rods  of  iron  untouch’d,  or  which  have  not  acquir  a  a 
magnetic  virtue  by  their  tltuation,  will  with  their  .upper  end 
whatever  end  of  the  bar  beheld  upwards)  attract  the  north t  end 
of  the  needle  j  and  the  lower  end  of  the  bar  the  fouth  end  of  the 
needle,  is  a  truth  known  many  years  ago,  and  mentioned  m  Dr. 
Brown's  book  of  V ulgar  errors . 

Some  farther  Magnetical  Experiments  made  before  t he  Royal 
Society  April  zi,  1737  5  h  the  Same.  Phil.  Irani.  Is  450. 

P- 

T  is  well  known,  and  has  been  often  found  by  experience 
that  an  iron  bar,  untouch’d  by  a  loadftone,  will  with  its 
ipper  end,  attrad  the  north  end  of  a  compais  nwlle,  when 
Dfoitl  bar  is  held  upright,  and  the  fouth  end  of  the  needle 
Ath  i«  lower  end,  whL  applied  to  Vftill  in  a  P«P«g“£ 
ofition,  whatever  end  of  the  bar  be  held  upwards  5  «. 

You.  X.  12,  M  m  * 
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bar  has  acquir’d  a  fixt  pole  by  having  been  long  in  a  vertical 
pofition.  But  if  the  bar  be  brought  from  a  vertical  to  an  hori¬ 
zontal  pofition,  the  needle  will  return  into  the  fituation  it  had 
before,  which  was  in  the  magnetical  meridian,  the  bar  being 
then  at  right  angles  to  it.  Upon  railing  or  linking  the  end  of 
the  bar  which  is  fartheft  from  the  needle,  the  one  or  the  other 
end  of  the  needle  will  begin  to  move  towards  the  bar:  Such 
a  bar  has  in  itfelf  no  fixt  magnetic  virtue ;  but  if  it  had,  it  mull 
be  heated  red-hot,  and  then  cool’d  in  an  horizontal  pofition : 
A  bar  thus  prepared  is  fit  to  make  the  following  experiments, 
communicated  to  the  Dr.  by  M.  Du  Fay. 

Hold  the  bar  upright,  and  give  it  a  blow  or  two  againll  the 
ground  with  its  lower  end;  and  that  end  will  attra 61  the  fouth 
end  of  the  needle,  when  the  bar  is  held  horizontal,  and  at  right 
angles  to  the  magnetic  meridian  :  The  other  end,  held  hori¬ 
zontal  in  the  fame  manner,  will  atrra£l  the  north  end  of  the 
tieedle.  Invert  the  bar,  and  its  virtue  will  be  loll  by  linking 
as  many  blows  with  it  againll  the  ground  with  the  other  end: 
Then  ltrike  another  blow  or  two;  and  the  end,  which  attracted 
the  north  end  of  the  needle,  will  now  attraft  the  fouth  end ;  and 
lb  vice  verja ,  the  pofition  being  Hill  horizontal. 

If  the  blow  be  given  againll  the  ceiling,  or  any  horizontal 
body,  with  the  upper  end  of  the  bar,  the  lame  virtue  will  be 
communicated  as  before. 

This  will  likewile  happen,  if  the  upper  or  lower  end  of  the 
bar  be  ftruck  with  a  hammer  or  mallet ;  whether  the  blow  be 
given  end-wife,  or  at  right  angles  to  the  bar:  Nay,  tho*  it 
Ihould  be  given  in  the  middle  of  the  bar,  the  pofition  of  the 
bar  at  receiving  the  blow  being  all  that  is  requifite:  For,  if 
you  give  the  bar  only  a  jerk  or  lhake  in  that  vertical  pofition, 
it  will  receive  the  virtue,  as  if  there  were  in  the  iron  feveral 
threads,  or  beards,  fixt  at  one  end,  as  M.  ‘Du  Fay  fuppoles, 
which  the  blow  or  fhake  laid  all  one  way,  and  which  were 
placed  the  other  way  by  inverting  the  bar;  and  then  giving  it 
a  lhake  or  blow. 

N.  S.  When  the  bar  is  placed  horizontally,  a  blow  in  the 
iniddle  deltroys  its  virtue. 
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*An  antique  Metal  Stamp  in  the  Duke  of  Richmond’s  Col¬ 
lection,  being  one  of  the  Inftances  how  near  the  Romans 
pad  arriv'd  to  the  Art  of  Printing  3  with  fome  Remarks 
■by  Dr,  Mortimer.  Phil.Tranf  N°  450,  p.  388. 

SIN  C  £  arts  and  fciences,  efpeebdiy  tlatuary  and  fculpture, 
were  arriv’d  at  fo  great  perfection,  when  the  Roman  empire 
was  in  its  glory  3  as,the  many  beautify!  datues,  the  exquifite 
intaglio's ,  and  fine  medals,  which  time  hath  handed  down  to 
us,  do  fuffickntly  eyfyee,:  It  is  .very  iurpi;i  fing,  that  they  never 
hit  on  the  method  of  printing  books. 

The  dies  they  made  -for  their  coins,  and  their  {lamping  them 
on  the  metal,  was  in  reality  printing  on  metal  5  their  leals  cut 
in  cornelians  arid  agates,  and  their  damping  them  on  dough 
and  foft  wax,  was  another  fort  of  printing  3  and  a  .third  fort 
,was  the  marking  their  earthen  veffels,  while  the  clay  was  loft 
with  the  name  of  the  potter,  or  the  owner  the  yoffql  was  made 
for.  Thele  being  of  a  larger  li.zc  were  properly  call’d  figna  3 
the  feals  cut  in  done  were  call’d  figilla ,  being  a  diminutive  of 
Jignum :  But  the  later  and  more  barbarous  Latmifts  have 
formed  the  diminutive  of  fignum  into  Jignetum 3  and  if  a  very 
imall  pocket  feal,  they  have  call’d  it  fignaculum.  Vide  Job. 
Mich .  Heinecius  de  figillis .  Francqf.  17  09  fol.  p.  16  $3  feq. 

The  learned  Montfaucon ,  amongd  his  prodigious  treafures  of 
antiquities,  in  his  Antiquite  expltquee  Tom.  III.  Part  2,  ch.n. 
gives  us  the  figures  and  delcriptions  of  feveral  of  thefe  larger 
figillcit  or  Jizna ,  on  which,  fays  he>  the  names  were  all  cut  in 
creuxy  in  capital  letters  5  he  imagines  their  ufe  to  have  been  to 
mark  earthen  vefiels,  particularly  thole  large  earthen  jars, 
wherein  the  Romans  uled  to  keep  their  wines. 

if  any  of  them  had  occurr’d  to  him  with  the  letters  exci/<e> 
exculpt<e>  protuberant  or  danding  out,  as  the  types  in  our  mo¬ 
dern  way  of  printing  are  made,  fo  accurate  a  deferiber  or  anti¬ 
quities  could  not  have  pafs’d  f’uch  a  one  over  without  taking 
notice  of  it  3  apd  that  the  rather  becaufe  of  its  being  a  greater 
rarity  :  Tho*  leveral  lamps  of  terra  coda  are  damp’d  with  let¬ 
ters  imprefs’d  or  hollow,  from  fuch  protuberant  letters  as  in 
Fig.  5.  Plate  XII.  but  the ’greater  number  have  the  letters 

rais’d  or  danding  out.  c 

The  laid  Fig.  reprefents  one  of  that  fort  of  damps,  whereon 

the  letters  are  exjculptd?  or  protuberant  3  as  is  likewife  the  edge 

or  border  round  the  whole  damp. 

*  t  r «  t 
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This  (lamp  is  made  of  the  true  ancient  brafs,  and  is  cover'd 
over  with  a  green  fcale  Or  cOat,  fuch  as  is  ufually  leen  bn  an¬ 
cient  medals.  It  was  found  in  or  near  Rome.  On  the  back  is 
faftened  a  ring,  the  hole  whereof  is  f  5  of  an  Englijh  inch 
one  way,  and  \\  the  other  way  j  The  plate  itfelf  is  two  inches 
long,  wanting  and  its  breadth  exa^lly  f-f  of  an  inch  :  The 
fides  are  parallel  to  one  another,  and  the;  ends  are  likewife 
■parallel  to  each  other  }  but  they  are  not  upon  an  exadf  fquare 
with  the  fide s,  varying  about  one  degree  and  a  half  from* an 
exaB  rectangle.  On  the  Under  fide  ftand  two  lines  or  rows  of 
letters  of  an  inch  in  height,  and  well  formed  Roman  capitals: 
The  faces  of  them  ftand  up  all  upon  an  exaft  level  with 1  one 
another,  and  with  the  edge  or  border  of  the  ftamp  3  their  pro¬ 
tuberance  or  height  above  the  ground  is  different,  the  ground 
being  cut  uneven:  For,  clofe  to  moft  of  the  letters,  the  ground 
is  cut  away  only  p©  3  clofe  to  fome,  near  and  clofe  to  the 
edges,  full  |~.  4  ■  '«■»  '■  “  »*•  <  •  <r 

The  fir  ft  line  of  the  figure  contains  the  following  letters 
C  I  C  A  E  C  l  L I  y ,  with  a  ftop  or  leaf  to  fill  up  the  line  3  in 
the  fecond  line  HE  R  M  I  A  E.  S  N.  which  the  Dr.  judges 
is  to  be  read  Caii  Julii  C<ecili  Her  mi#  Signum.  1  '  - 

“Who  this  Cains  Julius  C<eciU«$  was,  the  Dr.  cannot  finds 
he  being  probably  a  man  in  a  private  ftatioti  3  and  lo  his  name 
hath  not  been  handed  down  to  us  in  any  monuments,  but  only 
accidentally  in  this  ftamp,  ?•  ■■  1  •  t* 

In  Gruter  occur  two  of  the  name  of  Her  mi as ,  and  feveral  of 
the  Cdscilii ,  but  none  with  thefe  two  names  joined  together. 

The  ufe  of  this  ftamp  feemsto  have  been  for  the  Signature  of 
the  above-mentioned  private  man,  to  fave  him  the  trouble  of 
writing  his  name,  as  fome  people  have  now  adays.  It  was  cer¬ 
tainly  ufed  on  paper  or  membranes,  being  firft  dipt  into  ink,  or 
feme  fort  of  paint,  becaufe  of  the  protuberance  of  the  letters  3 
the  hollow  letters  being  fitter  for  loft  fubftances,  on  which  they 
leave  the  impreffion  ftanding  up,  and  confequently  more  legibly 
■  Another  argument,  that  this  ftamp  was  not  to  be  ufed  on 
any  foft  lubftance  into  which  it  might  be  prefs’d  quite  down  to 
the  ground,  is  the  unsvennefs  or  roughnels  with  which  the 
ground  is*  finiih’d^  which,  was  it  to  have  made  part  of  the 
impreffion,  the  workman  would  have  finifh’d  with  more  accu¬ 
racy  3  but  he  knowing  that  the  furface  of  the  letters  was  to  per¬ 
form  the  whole  work  requir’d,  was  ©nly  attentive  to  finifh  them 
-tyirith  that  accurate  evennefs  that  fhde  have. 

y*  /  •  /  *  *s?  ■  « **  *  $  *  •  •  v  k-  f  F  *  1 »’  **  '  ’  %  '  1 
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The  learned  M.  Maitaire ,  in  his  Annales  typographic*  Ha- 
\  1719  in  4 to  p.  4,  concludes  from  the  beft  authors,  that  our 
"modern  art  of  printing  was  firft  thought  of  about  1440,  a 
copy  of  the  book  he  mentions"  ibid.  p.  13,  call’d  fpeculum 
p  afire  falutis ;  being  p inures  of  ftories  out  of  the  bible,  with 
merles  underneath  in  Dutch-i  which  the 'Dr.  has  feeri  in  the 
Stadt-houfe  at  Harlem:  Each  page  was  printed  from  a  block  of 
wood,  like  a  lorry  wooden  cut :  And  this  was  the  firft  effay  of 
■printing,  which  hint  was  taken  from  engraving,  and  is  what  he 
pneans  p.  4.  by  typi  fixi :  After  which  they  loon  improv’d  to 
ule  feparate  types,  as  we  now  do,  which  he  terms  ibid,  typi 
mobiles.  ■*  -  ’■  \ 

This  ftamp  is  in  reality  a  fmall  frame  of  fixt  types,  and 
prints  with  our  modern  printers  ink,  which  is  only  a  fort  of 
black  paint,  as  readily  as  any  fet  of  letters,  cut  in  the  rude 
manner  thefe  are,  can  be  expelled  to  perform:  The  Dr.  has, 
therefore,  given  the  figure  of  it,  as  the  mod:  ancient  fample  of 
printing  known  of:  For,  by  the  appearance  of  the  metal  it 
ieems  to  be  of  the  upper  empire.  •  ^  1 

1  By  this  ftamp  it  appears,  that  the  very  effence  of  printing 
was*  known  to  the  B.omanSj  and  they  had  nothing  to  do  but  to 
have  made  a  damp  with  lines  three  or  four  times  as  long,  and 
containing  twenty  inftead.  of  two  lines,  to  have  formed  a  frame  of 
types,  that  would  have  printed  a  whole  page,  as  well  as  CofieVs 
wooden  blocks,  which  he  uled  in  printing  the  fpeculum  falutis . 

In  the  firft  volume  of  a  collection  of  feveral  pieces  of  Mr.  John 
Fblandy  printed  London  1716,  8vo.  p.  297.  is  a  Imall  traCt  of 
his,  intitul’d  ConjeSlura  verofimilis  de  prim  a  typographic 
invent ione>  which  is  founded  upon  the  following  paffiage  in 
Cicero  cap.  20.  lib.  ii.  de  ratura  deorum  5  where  Balbus  the 
ftoic  ufe&  the  following  words  in  an  argument  againft  Velleius 

an  Epicurean .  ;  '  .  .  ^ 

-i.  <  Die  ego  non  rrnrer  effe  aliquem,  qui  nbi  periuadest,  cor- 

*  pora  q  used  am  lblida  atque  individua  vi  6c  gravitate  ferri  5 
-*  mtmdumque  effici  ornatiffimum  &  pulcherrimum,  ex  eorum 
8  concurfione  form ita  ?  Hoc  qui  exiftimet  fieri  potuifle,  non  in- 
8  fell  120  cur  non  idem  putet,  li  innumerabiles  unius  Sc  \  iginti 
8  formse  literarum  (vel  aureas  vei  quahs  libet)  aliquo  conjician- 
e  fur  *  poffe  ex  his  in  terram  excuffis  annales  Enmi,  ut  deincepe 

*  legi’  poffint,  effici ;  quod  nefcio  anne  in  uno  quidem  verlu 

«  poffit  tantum  valere  fortuna.’  ,  -  a  t . 

He  conie&ures  that  this  very  paffage  gave  the  firft  pint  to 

inventor*  of  printing  about  the  year  1445  5  becaule  they 

,  <  *  f  •  retain  cl 
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retain’d  even  Cicero' s  name  for  their  types,  calling  them  fom# 
literarum ,  and  made  them  of  metal,  as  he  fays,  aure<e  vel 
quaks  libet .  Moreover  in  cap.  10.  lib.  Ilf.  de  Divinatione . 
Ci  ero  hath  the  very  phrafe  imprirnere  literal 

Brands  for  marking  cattle  were  in  ufe  in  Virgil's  time,  Georg . 
Ub.lll.ver,  1 5 8^  where  he  fays,  ^ 

ContinuoqUe  not  as ,  nonpina  gem  is  inurunt . 

‘Procopius  in  his  if//?.  Arcana  fays,  that  the  Emperor  *fufli- 
HUSy  not  being  able  to  write  his  name,  had  a  thin  fmooth  piece 
of  board,  thro*  which  were  cut  holes  in  form  of  the  four  letters 
reprefented  in  Fig.  6.  Plate  XII.  which,  laid  on  the  paper, 
lerv’d  to  direft  the  point  of  his  pen,  which  being  dipt  in  red 
ink,  and  put  in  his  hand,  it  was  dire&ed  by  another. 

Poffibly  this  tpay  likewife  have  given  the  hint  to  the  firft  of 
our  card-makers,  who  paint  their  cards  in  the  fame  manner,  by 
plates  of  pewter  or  copper,  or  only  paft-boards,  with  flits  in 
them  in  form  of  the  figures  that  are  to  be  painted  on  the  cards. 

An  Occult ation  of  Mercury  by  Venus  May  17,  1737  at  the 
Royal  Obfervatory  at  Greenwich  5  by  2)r.  Bevis.  Phil. 
Tranf.  N°  450.  p.  394.  Pranjlatedfrom  the  Latin, 

App.  Time  p.  m. 

H.  M.  S. 

s  37  3  The  Preceding  limb  of  Venus  pafies  the  meridian, 

the  centre  being  250  4 6f  35"  diftant  from  the 

vertex. 

But  the  Dr.  did  not  at  all  fee  Mercury  in  the 
telefcope. 

949  The  centre  of  Mercury  preceded  the  preceding 
limb  of  Venus  12"  of  time. 

6  20  The  obfervation  repeated,  when  the  centre  pre¬ 
ceded  the  fame  time  as  before. 
z%  o  Mercury  running  along  the  parallel  thread  of  the 
micrometer,  the  iouthern  cufp  of  Venus  was  cut 
ky  faid  thread  (Fig.  7.  Plate  XII.)  whence 
the  Dr.  gather’d  that  Venus  would  cover  Mer¬ 
cury  or  at  leaf!:  juft  touch  him  :  He,  therefore, 
remov’d  the  micrometer,  the  better  to  obferve 
the  approaching  contact  with  a  telefcope  of  24 
foot. 
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App.  Time  p.  m. 

H.  M.  S. 

94$  4  Mercury  is  but  the  tenth  or  twelfth  part  of  Ve¬ 

nus's  diameter  diftant  from  her:  Afterwards 
clouds  intercepted  the  view. 

51  10  Venus  fhone  out  again  very  bright  5  and  Mercury 

was  entirely  hid  under  her  rrtMow  clouds  again 
cover  Venus ,  and  intercept  the  view  of  fo  un- 
common  a  fight. 

May  18.  P.  M. 

The  meridian  difiance  of  the  fun  from  the  vertex 

was  3c0  4'. 

I  31  53  The  preceeding  limb  of  Venus  palfes  the  meri¬ 

dian.  The  centre  diftant  from  the  vertex 

O  /  n 

*5  57  *5  • 

The  Dr.  could  neither  this  day  fee  Mercury  cul¬ 
minate,  tho’  the  fky  was  very  ferene. 

N.  The  didances  from  the  vertex  are  not  free 
from  refra&ions. 

A  new  azimuth  Compafs  for  finding  the  Variation  of  the 
Com  pad -needle,  at  Sea,  with  greater  eafe  and  exa&nefs 
than  by  any  hitherto  contriv'd  for  that  furpofe  5  by  Capt. 
Chridopher  Middleton.  Phil.  Tranf  N°  450.  p.  395- 

O  difeover  the  declination  of  the  magnetic  needle,  or  va¬ 
riation  of  the  compafs  at  fea,  with  forrie  tolerable  degree 
of  certainty  and  exaftnels,  is  a  thing  of  great  ule  and  impor¬ 
tance  in  navigation. 

The  indruments  and  methods  hitherto  made  ufe  of  for  this 
purpofe  (as  might  eafily  be  demonftrated)  are  fubjeff  to  leverai 
inconveniencies,  errors  and  defeats:  To  remedy  which.,  this 
new  azimuth  compafs  was  contriv’d,  and  has  by  experience  been 
found  effe&uah  It  would  be  needlefs  to  give  a  defcription  of 
the  indrument,  the  Capt.  therefore,  only  fhews  the  manner  of 
ufing  it,  which  is,  as  follows. 

I.  The  indrument  mud  be  rectified,  or  fitted  for  obfervation, 
by  turning  it  about  till  the  4  cardinal  points,  that  are  Impended 
Upon  the  centre-pin,  agree  with  the  4  cardinal  points  on  t-he 
chart,  at  the  bottom  of  the  box  :  Then  will  the  needle,  that 

dand  at  no  degrees  5  and  the  ead 
t  on  the  graduated  circle  within 

the 


the  magnetic  meridian,  1 
reft  points  at  90  degrees 
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the  box :  And  in  this  fituation  it  muft  be  kept,  as  near  as  may 
be,  during  the  whole  time  of  the  observation. 

2.  Let  the  index  of  the  qhadrant  be  placed  to  that  degree  of 
the  arch,  on  the  rim  of  the  box,  which  the  obferver  judges  toi 
be  nearly  equal  to  the  height  of  the  lun,  ®r  ftar,  whole  azimuth 
is  fought :  For,  by  this  means  the  obje&  will  be  more  readily 
found. 

5.  Turn  the  quadrant  round  towards  the  fun  or  ftar,  till  it 
appear  upon  the  vertical  hair  within  the  telefcope,  to  an  eye 
looking  thorough  the  Small  hole  or  light  $  and  then  Slide  the  in-; 
dex  a  little  upwards  or  downwards  on  the  arch,  till  the  object 
be  brought  by  this  means  to  coincide  or  touch  the  vifible  ho» 

rizon.  f  # 

Laftly,  the  degrees  and  minutes  then  markt  by.  the  index 
upon  the  arch  of  the  quadrant,  will  fhew  the  altitude  ot  the 
objeCI,  which  will  always  be  the  fame,  whether  the  inftrument 
is  in  motion  or  at  reft  ;  at  the  Same  time  the  degree  cut  by  the 
index  on  the  horizontal  rim  or  circumference  of  the  compafs- 
box,  will  give  the  magnetical  azimuth  of  the  fun  or  ftar. 

B.  All  this  may  be  performed  by  one  perfon  :  Whereas, 
the  old  compafs  requires  Several  to  manage  it  5  which  likewife 
makes  it  SubjeCI  to  Several  coniiderable  errors. 

How  the  variation  of  the  needle  is  found  by  means  of  mag¬ 
netical  azimuth  and  altitude  thus  obtain’d,  is  taught  in  every 
treadle  of  navigation:  But  as  the  refolution  of  this  problem  is 
Somewhat  troublefome,  and  requires  Such  a  knowledge  of  the 
doCtrine  of  the  Sphere,  as  every  leaman  has  not  attain’d,  the 
Capt.  here  exhibits  an  eafy  method  of  discovering  the  variation 
of  the  compafs  without  any  manner  of  calculation. 

1.  Let  the  magnetic  azimuth  of  the  fun  (or  any  liar,  when  it 
is  near  the  prime  vertical,  and  conliderably  elevated  above  the 
horizon)  be  found  according  to  the  directions  already  given,  be¬ 
fore  it  arrive  at  the  meridian  5  and  note  well  the  altitude,  or  let 
the  index  remain  fixt  at  the  Same  point  on  the  arch. 

2.  Find  the  magnetic  azimuth  of  the  Sun  or  ftar  in  like  man¬ 
ner  as  before,  when  it  is  exaCHy  at  the  Same  degree  of  altitude, 
after  it  has  pafs’d  the  meridian;  And 

3.  If  thele  two  magnetical  azimuths  are  equal,  the  needle  has 
no  variation  5  if  unequal,  add  them  together,  and  half  the 
Sum  will  be  the  true  azimuth  5  or  Subftraft  the  lefs  from  the 
greater,  and  half  the  difference  will  be  the  variation  requir’d. 
The  circumftances  of  the  obfervaiion  will  the  more  readily  dis¬ 
cover,  whether  the  declination  is  eafterly  or  wefterly. 
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M.  S.  Tho’  it  would  be  very  commendable  in  frch  as  ufe 
the  lea,  to  learn  the  names  of  moll  of  the  principal  fix’d  liars  • 
yet  even  that  knowledge  is  not  neceffary  in  the  ufe  of  this  in’ 
llrument :  Nor  is  it  needful  in  this  cale  to  know  exaflly  the  la* 
titude  of  the  place  of  obfervation,  provided  the  difference  of 
latitude  between  the  oblervations  be  not  very  great.  It  is  luffi- 
cient  that  care  be  taken  to  obferve  the  fame  liar,  before  it  comes 
to  the  meridian,  and  after  it  has  pafs’d  it :  And  for  the  fake  of 
greater  exa&nefs,  the  above  caution  Ihould  be  regarded,  to  wit, 
that  the  liar  be  at  lome  confiderable  height  above  the  horizon, 
and  likewife  near  the  prime  vertical. 


The  Number  of  Beople  in  Holland  and  Welt-Friefiand,  as  alfo 
///  Harlem,  Gouda  and  the  Hague,  drawn  from  the  Sills 
of  1 "Births ,  Burials ,  or  Marriages  in  thofe  bP  laces :  by 
M  Kerffeboom.  Phil.  T'ranf.  N°  450.  p.  401. 

EVERY  body  knows  to  what  ufeful  purpofes  the  bills  of 
births  and  burials  at  the  City  of  Breflau,  the  Capital  of 
Silejia,  have  been  applied  by  Dr.  Halley  $  as  alio  what  cu¬ 
rious  oblervations  both  moral,  phyfical  and  political  have  been 
made  by  Sir  William  Betty  upon  the  fame  argument,  feveral 
years  before  and  by  Dr.  Arbuthnot  and  others  fince.  M.  Kerf¬ 
feboom  hath  not  only  confuted  them,  but  acquainted  himfelf 
more  particularly  with  Mr.  King's  oblervations  in  iDavenant's 
elfays,  &c.  in  order  to  render  himlelf  more  capable  of  making 
a  juft  dlimare  in  this  matter. 

He  begins  with  the  number  of  inhabitants  in  the  two  pro¬ 
vinces  of  Holland  and  Weft-Friefland  5  thefe  he  makes  at  this 
time,  viz.  in  1738,  to  amount  in  all  to  980,000,  and  prdents 
the  render  with  the  following  table  of  the  particulars. 

Ic  exhibits  the  number  of  people  of  all  ages,  living  at  the 
fame  time,  from  the  birth  to  extreme  old  age  5  which  becaule  it 
fhews  the  chances  of  mortality  within  the  ages  mention’d,  he 
calls  the  table  of  contingency  of  life  and  death* 
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The  table  of  contingency 


90  years  of  age  there  are 

VI 

0 

0 

90 

8  6l 

2,500 

85 

81 

(5,500 

80 

16\ 

13,000 

75 

71 

:  ■ 

20,300 

70 

66 

27,300 

65 

61 

34,306 

60 

to 

56  1 

^inclufive 

40,80® 

55 

5 1 

47,000 

,,  4 

4  6 

53»00° 

45 

41 

57,800 

4° 

3* 

62,500 

35 

31 

67,600 

3°. 

*7j 

1 

58,400 

The  fum  above  27  years 

49I)5°° 

%6‘ 

} 

2l* 

94,300 

20* 

>  to 

1 6\ 

83,400 

I5< 

* 

87,200 

xo 

S 

6, 

91,800 

5 

to 

birth 

131,800 

Sum  under  27  years  of  age 

488,500 

49I.5CO 

4.88,500 

Sum  of  all  the  inhabitants 

9^0,000 

This  table  is  founded  upon  three  principles,  viz.  corre<3 
obfervations  upon  the  tables  of  aflignable  annuities  in  Hol¬ 
land,  which  have  been  kept  there  upwards  of  125  years; 
wherein  the  ages  of  the  perfons  dying  are  truly  enter’d: 
Upon  a  fuppofitionthat  there  are  yearly  born  in  the  two  pro¬ 
vinces  28.000  living  children ;  and  laftly,  that  the  entire 
number  of  inhabitants  in  any  country  is  to  the  number  of  the 
births  as  3  5  to  1. 

This  table  was  fent  fome  time  after  its  compofure  to  Pro- 
feffor  SGravefande  to  know  his  thoughts,  as  well  concerning 
its  juftnefs,  as  its  fitnefs  to  afeertain  the  value  of  annuities  on 
jiv£s  j  and  it  met  with  his  approbation. 
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From  this  tabic  it  appears 

1.  That  about  half  rhe  number  of  people  in  the  two  pro¬ 
vinces  are  above  27  years  of  age,  and  confequently  that  near 
the  other  half  are  under  that  age. 

2.  Then  by  following  what  hath  been  obferv’d  for  more 
than  100  years  in  England ,  and  particularly  in  London ,  out 
of  55  children  born,  18  of  them  are  boys,  and  17  girls,  the 
people  in  thefe  two  provinces  will  conlift  of 

504,000  Males. 

476,000  Females. 


980,000 


He  farther  remarks,  that  it  appears  from  the  afllgnablc 
annuities  for  lives  mentioned  before,  the  females  have  in 
all  accidents  of  age  liv’d  about  three  or  four  years  longer  than 
the  fame  number  of  males  5  which  he  looks  upon  to  be  ap¬ 
pointed  as  a  compeniation  for  the  continual  excefs  there  is 
in  the  birth  of  the  males  above  that  of  the  females. 

Having  confidered  the  quantity,  he  then  comes  to  take 
notice  of  the  quality  of  thefe  980,000  inhabitants,  and  fays 
he  fees  no  reafon  to  differ  from  the  proportion  of  Mr .  King 
in  Davenani's  effays,  who  with  a  great  deal  of  pains  and 
judgment  hath  divided  the  people  of  England  in  the  follow¬ 
ing  manner. 

The  proportion  for  every  100,000  inhabitants  is 


Married  men  and  women  34»5°° 

Widowers  ^  1,500 

Unmarried  young  men  and  children  45,000 
Servants  10,500 

Travellers,  Grangers,  4,000 


300,000 


Ifthis  proportion  be  admitted,  then  the  number  ot  each 
brt  in  Holland  and  Weft  Friefland  will  be  as  underneath. 

M.  Kerffeboom  adds  that  the  fatd  provinces  can  raiie  at  this 
ime  a 20,000  able  bodied  men,  dedudhng  one  tenth  for  dil- 
■afes  and  other  infirmities:  But  then  he  aamits  perions  at  ,s 
•cars  of  a«e;  whereas  Dr.  Halley  admits  none  till  lo  ;  per.r 
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fons  under  that  age  being  generally  too  weak  to  bear  the 
fatigues  of  war,  and  the  weight  of  arms. 

He  then  proceeds  to  re£iify  the  miftakes  of  the  learned 
Jfaac  VoJJius who  makes  but  550,000  in  Holland ,  Weft-Frief- 
landj  &c.  Difallows  Sir  William  Fetty' s  account  of  the  num¬ 
ber  of  people  in  London  5  becaufe  he  makes  them  alone 
equal  to  the  inhabitants  of  Holland  and  Weft-Friefiand  together. 
He  clofes  the  whole  with  a  table  of  the  prefent  value  of 
annuities  upon  lives,  in  proportion  to  the  ordinary  or  common 
bonds,  charged  upon  thefe  provinces,  and  fubjefl  to  the  ex¬ 
traordinary  taxes  rais’d  at  this  time,  viz.  1758. 

Hereto  is  annex’d  the  degrees  of  mortality  or  fatality  faid 
to  be  in  the  Hague  and  Haagambagty  as  alfo  the  numbers 
and  conditions  of  the  inhabitants  of  Amsterdam,  Harlem, 
Gouda,  and  the  Hague,  not  omitting  London  at  this  prefent  time. 


The  two  provinces  of 
Holland  &  Wefi-Frief. 

Amjler- 

dam 

Har¬ 

lem. 

Gouda. 

Hague 

London 

Married  men^ 
and  women  J 

►338000 

85156 

17420 

69  00 

14850 

241800 

Widowers 

14700 

4218 

750 

30© 

720 

13100 

Widows 

44100 

13858 

2280 

900 

2380 

45700 

Unmar.youth* 
and  children.^ 

^44100© 

93990 

22700 

9000 

161  90 

215700 

Servants 

1025100 

28318 

5300 

2100 

4870 

85000 

Travellers 
grangers,  $$c.. 

j>  39300 

144^0 

2040 

800 

2490 

52300 

Total 

980000I241000I  50500 

;  20000J  41500I553500 

The  fatality  of  the  quarters.  Dead. 


Spring  to  fu miner  507 

Summer  to  the  autumnal?  ^g^ 
equinox  5 

Autumn  to  winter  287 

Winter  tofpring  28 6 
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The  fatality  of  the  months  51  years,  one  with  another- 

Dead. 


January 

February 

March 

April 

May 

June 

July 

Auguft 

September 

October 

November 

^December 


102 

88 

95 

77 

112 

100 

9Z 

95 

99 

n 

95 

99 


Hence  it  appears  that  March  is  lefs  fatal  at  the  Hague  #nd 
Haagambagt  than  Aprils  and  April  than  May  and  June ; 
that  May  is  the  moft  fatal  month  of  all  j  that  the  remaining 
months  are  nearly  equal. 

It  appears  farther,  that  three  parts  or  feafons  of  the  year 
are  very  nearly  equal  3  but  that  the  other  quarter  or  feaibn, 
beginning  at  the  vernal  equinox,  is  more  fatal  than  any  of 
the  reft  by  one  fifteenth  part. 

Table  of  annuities  for  life. 

Let  the  annuity  be  ioo  guilders  a  year,  upon  a  life  under 
%  year  old. 


value  is 

tc  1  inclufive 

Guild. 

1(5(57 

Guild.  Stiv* 

that  is  6  op.  cent. 

;  of  5  years 

1869 

5 

1 

10 

<5. 

1835 

5 

9 

15 

1 1 

3770 

5 

13 

20 

16 

1 66  7 

6 

O 

35 

2 1 

15,87 

6 

6' 

20 

16 

1515 

6 

12 

35 

3* 

1429 

7 

O 

40 

1334 

7 

8 

IO 

45 

41  . 

X2I2 

5 

5° 

4^ 

1093 

9 

3 

55 

5* 

971 

lo 

6 

60 

56 

840 

1 1 

8 

6  5 

61 

709 

14 

2 

*b 

6o> 

570 

l1 

3 1 

Ufe 
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USE. 

Quefiion.  Let  it  be  defired  to  know  the  prefent  value  of 
any  annuity  for  life,  for  inftance,  of  90  guilders  a  year,  which 
was  granted  in  the  year  1703,  upon  a  life  then  of  three  years 

old.  . 

Anjwer.  The  life  now  in  1738  is  between  37  and  38  years 
old  :  Hence  the  number  between  40  and  3 6  gives  1334  for 
the  prefent  value  of  an  annuity  of  100  guilders:  Hence 

4*92.  —  1200  guilders  is  the  prefent  value  of  the  annuity 

100 

for  that  life. 

As  to  that  part  which  treats  of  the  number  of  inhabitants 
of  London  Mr.  Maitland  makes  the  following  remarks. 

M.  KerJJeboom  afferts  that  the  city  of  Parts  in  1684,  and 
at  the  clofe  of  the  lad  century,  contain’d  more  inhabitants 
than  the  city  of  London . 

And  to  prove  that  Paris  contains  a  greater  number  ofinha- 
bicants  than  London ,  he  has  had  recourfe  to  the  accounts  of 
chridenings  annually  publifh’d  in  both  cities,  without  giving 
himfelf  the  trouble  to  enquire  into  the  nature  ot  thole  his 
authorities  3  which  if  he  had  done,  he  would  foon  have  dif- 
covcr’d,  that  the  former  is  a  perfeH  account  3  while  the 
latter  is,  perhaps,  the  moil  defective  of  any  extant:  For,  the 
chridenings  therein  mentioned  are  only  thole  at  which  the 
parifh  clerks  are  prefent  3  which  Mr.  Maitland  is  of  opinion 
cannot  amount  to  near  two  thirds  of  the  whole,  as  he  endea¬ 
vours  to  make  appear.  .  , 

The  burials  in  the  annex’d  table,  by  fome  typographical 
errors  in  Mr.  Maitlantfs  Political  Account  of  his  Hiftory  of 
London  p.  535,  from  which  it  is  taken,  being  increafed  491 
above  the  real  number  in  Graunfs  account,  ffat.  and  Polit. 
Obferv.  3d  edit.  Lond.  the  (urn  total  whereof  amounting  to 
90350,  mud  be  reduced  to  89859:  And  as  in  the  annex  d 
term  of  years,  there  appears  to  have  died  of  the  plague  1741 
Maitland's  Hifl.  Lond.  p.  535*  three  and^  a  half  ot  which,  Mr. 
Maitland  computes  would  have  died  of  common  diuempers, 
out  of  each  hundred  3  which  amounting  to  about  6 1,  the  fame 
deduced  from  89859,  the  real  number  ot  the  burials,  the 
fum  will  be  reduced  to  89798,  which  taken  from  90883,  the 
total  of  the  chridenings,  the  remaining  fum  will  be  1 08 5, 
which  divided  by  ten,  the  medium  thereof  will  be  10b  » 
yearly  in  favour  of  the  chridenings.  .  ^ 
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A  decenary  account  of  the  chriftenings  and  burials  of  London* 

in  the  following  years. 


Years, 

Chriften’cL 

Buried. 
Com.  Dift. 

Buried 

Plague. 

Totals 

buried. 

1626 

6yoi 

7400 

134 

7534 

I  627 

8408 

7713 

4 

7717 

I  628 

8564 

7740 

3 

7743 

1  629 

99QI 

8771 

0 

877* 

1630 

93*5 

9228 

‘317 

10547 

1631 

8524 

8288 

274 

8562 

163  2 

9584 

952-7 

8 

9535 

i633 

999? 

8^2 

0 

8392 

1634 

9855 

IO899 

1 

10900 

1635 

10034 

|  IO65I 

0 

!  1065-1 

To . Gen.  |  90883!  iiii609|i74I|9O3gO 

This  difference  in  favour  of  the  chriftenings  is  owing  to  the 
citizens  of  that  time  being  almoftofthe  fameperfuafion  :  But 
the  civil  war  breaking  out  foon  after,  the  people  lepar^ted 
into  a  variety  of  fefts,  fubverted  the  Church  of  England,  and 
affirming  the  civil  power,  eftablilh’d  a  new  Church  Govern- 
ment  But  the  members  of  the  abolilh’d  Church  continuing 
to  baptize  among  themfelves  (without  reporting  their  chriften¬ 
ings  to  the  new  appointed  members  of  the  company  of  parilh- 
clerks)  occafioned  a  very  great  defeft  10  the  account  of  chnl- 

tenings,  annually  publilh’d  by  the  laid  parilh-clerks. 

From  this  epocha  is  to  be  dated  the  excels  of  the  burials  in 
the  bilkof  mortality  over  the  chriftenings  of  London.  And 
tho’  the  Church  of  England  was  loon  after  re-eftabltfh  d,  yet 
the  numerous  dlffenters  of  all  denominations,  prelevering  in 
their  reparation,  continued  to  baptize  within  themfelves, 
without  lending  in  accounts  of  their  chriftenings  to  the :  reftor  d 
.  iif  the  company  of  parilh-clerks  :  And  the  Ichilm  ftill 
Siuing  the  accounts  ofohe  chriftenings  and  burials  off. his 
citv  remain  upon  the  ancient  foot  ofdivtfion  and  imperfefbon. 
Add  to  this  that  not  only  all  the  foreign  Churches  in  Lon - 

theiiC a«ounts° to  the  company  of  pariffi-clerks  5  which,  toge 

‘Her  *Uh 


472  MEMOIRS  of  the 

not  publrfhed.  By  which  it  plainly  appears,  that  the  va_ft 
difparity  between  the  chriftenings  and  burials  of  this  city,  is 
not  owing,  as  M.  Kerffeboom  vainly  imagines,  to  the  refidence 
of  the  court*  convention  of  parliament,  and  great  refort  of  peo¬ 
ple  from  all  parts,  But  in  fad  to  the  great  defed  above  men¬ 
tioned.  r  . 

However,  from  the  afore  fa  id  very  defective  account  ot  the 

chriftenings  of  this  city,  M.  Kerffeboom  has  calculated  the  num¬ 
ber ^inhabitants by'  a  medium  of  the  chriftenings  in  the 
years  1^84  and  J 68 5  5  whereby  he  makes  the  number  at  that 
time  amount  to  five  hundred  thouianci  thiee  hundred  and  foxHe 
four:  But  as  this  number  is  only  taken  from  a  medium  of  two 
years,  he  imagines  it  too  great 5  ’therefore  to  reduce  the  lame  to 
the  number  of  four  hundred  and  fixty  nine  thoufand  (even  hun¬ 
dred,  by  a  medium  of  twenty  years,  he  has  unwarrantably 
precluded  the  lum  of  fourteen  thoufand  feven  hundred  and  two, 
The  number  of  chriftenings  in  the  year  1684*  to  make  room  for 
the  fum  of  eleven  thouland  eight  hundred  and  fifty  one,  the 
number  of  chriftenings  in  the  year  1674;  whereby  the  number 
of  inhabitants  in  London ,  is  very  much  leflened.  . 

And  as  a  farther  inftance  of  M.  Kerffeboom' §  partiality  in 
favour  of  the  city  of  ‘Paris,  he  has  calculated  the  number  of  its 
inhabitants  (without  mentioning  the  uncertainty  of  a  calcula¬ 
tion,  founded  on  a  Ihort  fpace  of  time,  as  he  has  done  in  the 
cafe  of  London)  at  a  medium  of  the  chriftenings  for  the  years 
X670,  1671  and  16725  whereby,  he  makes  them  at  that  time 
amount  to  fix  hundred  and  ten  thoufand  three  hundred  5  adding, 
the  number  mull  have  been  greater  at  the  end  of  the  la^  cen¬ 
tury  5  as  by  his  extravagant  manner  ot  calculation  it  mould  be 

at  prefent.  _  . 

But  as  it  appears  by  the  above  fpecihed  ten  years  account, 

that  the  chriftenings  of  London  greatly  exceed  the  burials  ot  that 
time.  Mr.  Maitland  thinks  it  will  not  be  denied,  that  they 
exceed  the  fame  at  prefent  5  efpeeially  if  we  coniider,  that  the 
number  of  chriftenings  in  Paris ,  a£  a  medium  of  nine  years 
(preceding  that  of  1737)  exceeding  that  of  the  burials  ninety 
eight  yearly  ;  notwithftanding  that  city  not  only  abounds  with  a 
vaft  number  of  religious  of  both  (exes,  who  are  iwo.rn  to  celibacy, 
but  likewife  many  thoufand  ftudents  belonging  to  the  univerfity, 
who  lead  afinglelife:  Whereas  in  London  there  are  no  luch 
per  Ions  to  prevent  the  increafe  of  its  inhabitants. 

Y  And  as  in  Mr.  Maitland’s  political  account  of  London  p.  540. 
and  548.  it  appears,  that  at  a  medium  of  nine  years,  there  are 

annually  buried  in  London  29 and  io  <1>aris  or,Iy 

J  which 
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^hich  if  11738  in  favour  of  the  former.  So  mud  the  births  in 
London  at  prelent  (according  to  the  above-fpecified  ten  years 
account,  the  reafons  aforefaid,  and  the  Paris  account  of  chrif- 
enings)  yearly  exceed  thofeof  Paris  12320;  whereby  is  /hew n 

;hat  the  inhabitants  of  London  exceed  thofe  o {Paris  above 
three  fifths  in  number. 

What  M.  Kerffeboom\  partiality  in  favour  of  the  cityo £paris 
is  owing  to,  Mr.  Maitland  & oes  not  know,  unlefs  it  be  out  of 
Plcluf  SJr  William  Petty  (with  whom  he  feems  not  well 
pleas  d)  tor  laying,  that  the  city  of  London  contain’d  as  many 
inhabitants  as  the  province  of  Holland  and  Wefi-Friefland : 
Vs  hich  Mr.  Maitland  thinks  will  be  no  difficult  matter  to  make 
appear,  by  allowing  M.  Kerffeboams  fuppos’d  number  of  28000 
:hildren  to  be  annually  born  in  the  faid  province:  Whereas  ac- 
:ordingto  the  above-fpecified  ten  years  account,  and  the  Paris 
proportion  of  births,  there  muft  be  annually  born  in  I^ondon 
thirty  one  thoufand  and  eight  children. 

Therefore  as  this  number,  according  to  Mr.  Maitland's  calcu¬ 
lation  Hifi.  Lond.  p.  541,  is  the  produce  of  725903,  the  pre- 
fent  number  of  the  inhabitants  of  London^  fo  muft  28000,  the 
number  of  children  fuppos’d  to  be  born  yearly  in  the  province  of 
Holland  and  Wefi-Frie/iandy  be  the  produce  of  ($55485,  the 
prefent  number  of  the  inhabitants  of  the  faid  province.  Notwith- 
ftanding  M.  Kerjfeboom  by  his  exceffive  and  unprecedented  reck^ 
uning  of  the  births  at  a  thirty  fifth  part  of  the  people,  has  calcu¬ 
lated  them  at  980000.  Whereas  by  the  ingenious  and  learned 
Dr.  Halley's  method  of  calculation  (which  is  fo  highly  approv’d. 
ofbyM.  Kerjfeboom ,  that  he  feemingly  would  be  thought  to 
make  it  the  ftandard  of  his  calculations)  the  inhabitants  of  the 
province  of  Holland  and  Wejt-Friejland  do  not  amount  to  twenty 
nine  times  the  number  of  the  births;  which  gives  room  to  ful- 
pe£l,  that  M»  Kerjfeboom  has  introduced  this  unheard  of  excels, 
to  increafe  the  number  of  people  in  the  faid  province  of  Holland 
and  Wefi-Frisjland* 


fhe  END  of  the  Tenth  and  Last  Volume. 
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S  rude  or  grave,  what, 

1724 

Air  of  a  Room ,  changed  by  ct> 
Machine ,  98, 

• - /Vi  Velocity  in  the  Cen¬ 
trifugal  Bellows,  99-,  feq. 

— — -  inflammable ,  213,  A#° 

Ambergreale,  Account  of, 

i^.feq,  61,  feq* 
— — —  different  Opinions 

about ,  3°»  A#* 

«*— — n — —  Experiments  on  it , 

t  7  1  >  fe(l' 

_ — —  different  Kinds,  6  r , 

feq. 

^ . ..  - _ j&ow  ro  di/cover  its 

Genuinenefs,  6z,feq. 

. —  of  what  Kingdom, 

■jO,fcq, 

— - Affini  tynxitb  Amber , 

/  *  64. 

„ _ .  A  Bitumen,  63, feq. 

i/i  C/jte,  6  5  • 

_ _ _ Whether  foluble  in 

Spirit  of  Wi re,  6 6 » A?* 

Goo 


■*1.-- — —  /#£  fo/?  Solution  of  ip 

69* 

— —  /Vi  Solution  how  fro* 
mo  fed ,  7o« 

Annuities /or  Life,  a  Table  off 

469,  feq. 

Arithmetical  Machine.,  118* 

feq, 

- - Operations  per * 

formed  by  a  Machine ,  1 1 

Arm  torn  off  by  a  Mill,  427# 

feq, 

Aurora  Borealis,  Gbfervations 
on  it,  185,  295,  1845 

195*  A#4 

- - - - - — —  its  Uje  in  deter* 

mining  the  Longitude  of 
£P  laces,  187* 

Azimuth  Htompaf?)  #  W 

B 

A  Pv  K,  Account  of  ffe* 
fuits,  *  3 04, Af* 

Barometer,  ImperfeSioii 

of  the  common  408,  A^ 

„  Ba&l 
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4  y  yjtci'  '  •*-* 

Burials  at  Stoke*  "C*  Arth,  its  Figure ,  119,  feq. 

I,  an  Account  of  154.  JOj - a  Fropofal  for  its 

1  17.  A  f  ' A  1  /"l .  *  r> 


Bail  §/t?r  meafuringthe  Earthy  Dead  Bodies  preferv'd  for  49 

feq.  Tears ,  6oy  feq. 

&rX\&ty  ?Du£l$>  an  Obftruffion  Diving-bell  improved,  ifcfeq. 

4  of i  ,  43°)/6’#*  E 

Births 
Damerel, 

Bones  changed  red  by  Aliment ,  Admeafuremeni  in  Ruffia, 

2 1 5 ,  fcq.  2 z  iyjeq.  280,  Jeq. 

Bony  Subfiance  found  in  the  Earthquakes, for ,218 

Womb,  - - ##  New-England, 

Bubonocele,  Operation  an  Account  of  no,  feq. 

tin  it  y  444, - Suflex^wd  Not- 

Bullet  lodged  near' the  Gullet ,  thamptonMre,  247 ,/?f. 

4 29,  Eclipfes  0/ Jupiter’s  Satellites , 
C  <  160,  feq.  iTl>feq> 

CAIculus,  an  extraordinary  Eledtrical  Experiments ,  269, 
0/20  0/^  of  the  Blad-  feq . 

449»  Af*  Eleflricity,  Experiments  ony 
Catalepfis,  uncommon  Cafe,  1 5 1  yfeq . 

105. - - — —  /as  EffePis  on  psn- 

Cataleptic,  the  Cafe  of  one ,  dulous  Bodies ,  1 7  5* 

102,  /f.  Engine,  #  wow  one  for  raifwg 
Chirograph ,  ancient  Roman  Water ,  5  2 1  /of. 

one  169,  feq.  Eyelids >  an  uncommon  Fatfy  of 

Clock,  Obfervations  on  its  go-  427, 

ing,  t  F 

Comet,  Obfervations  on  one ,  Evers,  caufedbya  preceed- 

$10,  feq.  Jl  in g  mild  Winter ,  184, 

Conjun&ion  of  Saturn  Fiftula  lachrymalis,  the  Ope- 

Mars,  184,  ration  for  it,  io5  yfeq* 

- -  of  the  Moon  and  Flame  produced  by  Electricity , 

Venus  i$K).  95. 

Conveyance,^;; ancient  Roman  Foramen  ovale  0/  r&o  Heart 
one.  16 9,  feq.  found  open  in  an  Adult,  155* 

DAMP,  an  extraordinary  All  bladder,  Impoflhuma * 
one  in  a  Well,  454 ,  feq.  t ion  of,  43  2 . 


Dimmer' sFowder,  the  Effebis  Gravity,  its  Variation  on  the 
of  422,  /ef  •  Earth's  Su  rface ,  129,  feq. 

Damps  in  Mines  caufed  by  the  Gut  wounded ,  #0W  readieft 
burning  of  Candles ,  2 1 2,9%.  cured,  23 

Date,  ancient  one  at  W idgel  H 


Hall,  1 38, /of. 

Davisb-  Quadrant  improved , 

■*  -»  ( 0  -i 

l  ? »  / L  V  * 
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ALO obferv'd  at  Rome, 

1 37,/^. 

Hot- 
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Hot-bath,  propofed  as  fit  in  a 
Hydrophobia,  2  2  7  3  feq. 
Hydrophobia,  its  Antiquity , 

feq- 

IC  E,  new  Experiments  on, 

424*  fsq- 

Impregnation  0/  0/ 

■ Plants ,  158,  feq. 

Ileum ,  ^  Rupture  of  3 00. 
Inguinal  Rupture ,  227,/#?. 

Inftrumentjfor  taking  the  La¬ 
titude  ,  78  ,/?f. 

- - - /or  men  faring  the 

Expan (ion  of  Metals  by  Heat, 

220,  feq* 

K 


KEpler’i  Problem ,  ?#£  «Sb- 
lutionof  377,  feq. 

Il 


LAtitude  0/  <3  Place  taken 
at  any  Lime  of  the  Day, 

78,  feq* 

Lens’s,  <2  ‘Proportion  relating 
to  their  Combination ,  155* 

jeq* 

Libripens,  */2, 

Light  produced  by  communi¬ 
cating  EleClricity  to  "Bodies , 

91,  feq. 

Lightning  communicates  Mag- 
(  net  if m  t\(S,  feq* 

- //?£  Appearance  of 

its  Streaks  185. 

Liquor,  <2  white  one  feparated 
from  the  Blood  216,  feq . 

Longitude  </  Places  determin¬ 
ed  by  the  Aurora:  Boreaies, 

187. 

Lunar  Eclipfe ,  246,  feq.  27 6, 

feq *  7*7- 

M 


^  |”Achine  for  changing  the 
JlS/%  Air  of  a  Room,  fi>  jeq . 


•*-*”*—*  totjiq* 

— - Arithmetical  1 18, feq* 

Mad  IDgg,  Cafe  of  one  bi$ 

,/4'>  ^^feq-.^feq. 
Mad  Xtogj,  Experiments  cnp 

188,  feq. 

Madder- root  by  Animals* 
turns  their  Bones  red ,  222* 
Magnetic  Needle ,  affebied  by 
Cold,  4.1 6  3 feq* 

- Experitnen  ts,  4  5  7  ,feq« 

Magnetilm  communicated  by 
Lightning,  11 6, feq. 

Magnets  Poles  than 

two,  ^  45$* 

Mammoth4 j  Account  of 

518,  feq. 

Mars,  Occupation  of,  by  the 
Moon,  313,  yi?f3 

Mercury,  remarkably  low  in 
the  Barometer  196  n 

— ^  £//^  Hydro¬ 
phobia,  1S8. 

- - orftdo,  *Vi  EffeBs ,  217* 

- Experiment  son  it ,  23 

/of.  250,  feq. 
Mercury,  #  Lranfit  of,  over  the 
Sun ,  314,  feq * 

— — —  #//  Occultation  by  Ve¬ 
nus,  4^2* 

Metals,  /j&o/r  Expanfion  by 
Heat  meafured. ,  220. 

Meteorological  ‘Diaries ,  21* 

/£f.  jhfeq*  %l:  feq-  34*» 

/ef.  401,  Jeq. 
Mexican  E litre  ft  one ,  1^4,  feq. 
Micruicope,  4  catoptric  one, 191 

feq. 

Moon,  *7.5  different  Degrees, 
of  Bignefs  in  the  Horizon* 
and  higher  elevated,  accoun¬ 
ted  for,  26^,  feq.  271, feq* 
Moors  Derby  ihire  prefer! le 

Bodies 


1 
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SSies  for  a  long  fine,  So, 

feq. 

Moofe-cker,  Defcription  of \ 

*59.  feq* 
N 

Arhual  defcribed%  338, 

feq. 

Numeral  Characters ,  their 
Origin  and  Antiquity ,  140, 

Q 

Bfervations,  Mifcellaneoui 


its  Invention, 


o 


184.  19  5>  fcq. 
Oil  of  Olives ,  a  Remedy  for 
the  Site  of  a  Viper ,  222, 
y^.279,/^. 
P 

PArhelia  obferved ,  iy\feq. 
Pelvis,  £  glandular  Tu- 
mour  therein,  ^^6,  feq* 
Pendulums  \{oc\\xm&\,  to  deter¬ 
mine  the  Difference  of  their 
Lengths ,  6,  feq. 

• - -Experiment son  their 

Vibrations,  163,  feq* 

People,  the  Number  of  in  Hol¬ 
land,  463, 

"  1  ..in  ■  Lon* 

don,  470,  feq * 

JL _ _ _ Paris, 

470. 

Pin  taken  out  of  a  Child's 
'Bladder,  448,  feq. 

— —  found  in  the  appendix 
cceei,  231. 

Plumbftone  lodged  in  the  Coats 
of  the  return,  218,  feq. 

Poles  of  a  celeflial  Globe  made 
to  move  in  a  Circle  round 
the  Roles  of  the  Ecliptic , 

37  5>/ef- 

Printing,  how  near  the  Romans 
came  to  it?  455* 


aUantity*  Mathematical^ 

what ,  393?  feq. 

Quickfilver-thermometer,  175, 

feq. 

R 

RAttle-fnake;,  its  fafcinat* 
ins:  Power  accounted  for, 

14,  feq, 

Refpi  ration,  the  EffeCis  of 

•  perforating  the  thorax  there *> 
on,  1 79,  feq * 

Runic  Characters  of  HeHtng- 
land  explained,  274,  feq * 

S 

SAL  polychreftus  Rupellen- 
fis,  9&> 

Sand  magnetic,  Experiments 

on,  h  feq* 

Saflafras,  its  Oil  cryftallizd ? 

4  5  3  >  _AV* 

Seeds  of  Plants,  their  Impreg¬ 
nation,  158 \  feq. 

Seignette’j fal  polychreftus,  96, 

feq* 

Solar  Eclipfe ,  20,  feq.  219, 
feq.  313,  358,7%. 
Spherical  Maps,  theirCon frac¬ 
tion  and  Ufe,  16$,  feq. 

Squilk  aquse  dulcis,  19,  feq 

Stamp,  an  antique  Metal  One, 

459- 

Standard  Meafures  prefervd 
in  the  Capitol  at  Rome, 

192,  feq* 

Statical  Experiments,  300 ,feq. 
Stipulatio,  what,  173, 

Storm,  an  Account  of  one ,  224, 


Ther* 
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_  T  * 
g^Hermometer,  the  Con - 

X  ft  ruff  ion  of  one  of  ®)uick- 
Vver,  *lhfeq. 

Thorax,  Experiments  on  per¬ 
forating  it ,  r?  9,Jeq. 

Tide,  a  high  one  in  the  Thames 


Trade-winds,  the 

V 


itfi, 
Caufe  of 
107,  feq. 


V  kpours  tfulpbureous  from 
a  Stone  §fuarry  ^\%feq. 
Vibrations  of  Eendulum9  expe¬ 


riments  ott,  16$,  feq. 

Viper,  the  Remedy  for  its 
Rite*  izi, feq. <166,  feq. 

Vitriolic  Waters-,  Obfervations 

cn9  4S9>M- 

VulcanoV  accounted  for9  1 1 4, 
W 

WAter,  an  Ebullition  eft 
by  Electricity,  9  5 . 
W  ater- bellows  396,  feq. 

Water-inleft,  an  uncommon  one 
defer  ibed,  540,  feq- 

Womb,  a  Bony  Subftance  found 
therein i  157,  feq* 


CORRIGENDA. 

A  G  E  32. 1.  27.  and  39.  tor  Amber  r.  Ambergreafe.  P.  1 85. 1*  ?0-  rotm , r.  from; 
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